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. The most stable resonating structure for the given molecule 


O—Me 
e 
" Ww 
HN 

*o——Me OMe 
(a) HN A (b u ^ 

OMe OMe 

© 

(c) H2N DN DN (d) H2N Z 


e 


. Among the following which is not represent pair of resonating structure 


o9 


N 
(a) (b) ale p. 


5 HN NH; , HN 
[e] OH 
(c) (d) ° | “oS 
How many 7 electrons present in the given molecule. 


S 


( 


N 
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4. Among these canonical structures, the correct order of stability is 
(a) 1» II » III (b) IIl » 1» I (c) | » III » IH (d) II » 1» IIl 


5. Arrange the following which is most stabilised cation? 


(b) 


(d) 
6. (I) CH3 — O- CH = CH - CH = CH 


® (S 
(Il) CH, -O - CH- CH - CH- CH, 


® G) 
(II) CH, -O— CH- CH=CH- CH, 


Among these three canonical structures (through more are possible) what would be their relative 
contribution in the hybrid 


(a) I» II» III (b) III » 1» I (c) | » III » Il (d) Ill » 15» II 


7. Among these canonical structures of pyridinie, the correct order of stability is 


® 
^X ZA SS EN 
| So }<— || |] coll r <> || B 
N ® N N N N 
I e 9 iJ V 
I IH IV 
(a) (I= V) > (II 2 IV) » II (b) (II = IV) > (12 V) >Il 
(c) (I= V) » III > (II = IV) (d) III > (II = IV) > (12 V) 
8. In which of the following pairs, first species is more stable than second? 


o T- T fr 
Il (b) CH;CCHCH,CH or CH,CCHCH, 
(a) CH, — CHO" or CH,CO™ 


" O 
N- ^ 7 
j j S " 
(d) © 


(c) CH, CHCH,CCH, or CH,CH, CHCCH, 
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9. Which of the following has longest C — O bond: 


fe) Oo o 
CY L OS 


10. Which of the following carbocation will be more stable? 


(e CH; 
me Seu SCH, HC StH 
(a) (b) 
CH 
aX 
Pat NP AN S uie 
+ 
H3C CH CH; N CH, 
(c) (d) : 
11. Which of the following is incorrect relation between given pairs? 
NH 
NES a (e OH 
(a) O = Resonance (b) = Tautomers 
© 
R. 20... “Rid. 
Qj T (d) Hi S. de ^ es 
— Tautomers 
— Resonance foot 7 
12. Which of the following pair represents non identical pair? 
0° O 
® © e 
"2 e e (b) CH;—N4 , and CH NÍ 
(a) CH,—C=N—0 and CH, -C=N—O o No? 
* 
O fo-H 


VA 
oe o0 9 9 d) CeHs—C e and C4H,—C 
(c) CH) =N=N and CH, —N =N CMS NE 
13. The correct stability order of the following resonance structures is: 


9 [7 e o e o e 


(1) (IT) (111) (IV) 
(a) I> Il» IV» HI (b)1» Ill» I1» IV (c) Il » 15 HIE » IV (d) Ill, 15 IV » I 


14. Which of the following cations is most stable 


CH CH ; 
e i : rus 
(a) W vo ee I" n 
C CH Hic 9 3 
Hc/ 9 V 3 3 T HO” 9 “ wc’ € “Sou 
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1. (b) 5. (c) 9. (b) 13. (b) 
2. (c) 6. (c) 10. (a) 14. (c) 
3. (8) 7. (a) 11. (d) 
4. (c) 8. (d) 12. (d) 
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1. The most electron rich among the following structures is 

(a) H2C = CH - NH? (b) H2C = CH - OH (c) HAC =C—F (d) H2C = CH—SH 
2. Arrange the group in increasing order of their decreasing +M — strength? 

(a) - OPh > — OCH; >— OH (b) - OCH; > - OH > - OPh 

(c) - OH » - OPh » - OCH3 (d) - OH >— OCH; > - OPh 
3. Theleast reactive alkene towards electrophilic attack is? 

CH;O N 


(3) 
CH; 


NO, 
4. The group which is/are +M in nature? 
e e 
(a) -CH, (b) -NR, (c) - NR2 (d) - OCOCH3 


5. Thecorrect order of the reactivity of alkene towards electrophile 


CH, Ov CH; 
o C 
eC e Y I 
[e 
Ov Ox 
om oy 


(a)S>R>P>Q (b)S>P>R>Q (c)R>S>Q>P (d)S>R>Q>P 


6. Which of the following benzene ring in the given structure are more reactive towards electrophile 
compared to acetophenone. 


I 
0——C— CH, 


CH; 
(a) oC (c) “=e (d) 
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7. Among the following group which shows maximum +M-effect is: 


O 
Il 
(a) -NH-C-CH, (b) - OCH3 (c) - OH (d) -NH2 


8. The most reactive benzene ring towards electrophile is: 


CH3 OH ge 8 oe 
(a) (b) A (c) ^j (d) A 


9. Which of the following carbonyl compound one less reactive than cyclohexanone (write the numerical 
value) 


o 0 [e o 
. ee Cl bi Cl 
(a) (b) (c) (d) 


10. The group showing the maximum —M-effect is: 
O O 
Il Il 
(a) -CN (b) -NO2 (c) -@Senr ids — OCH, 


11. The correct order of groups showing —M-effect is (Arrange in decreasing order showing —M-effect) 


O O 
Il Il 
(P) -CN (Q) -NO? (R) =-C-CH;, (S) —C- OCH, 
(a)P>Q>R>S (b)Q>R>P>S (c)Q>P>R>S (d)S>R>Q>P 


12. The correct order of alkene towards reactivity of electrophile is? 


(a) IIl » 11 2 1» IV (b) III » IV » 12 II (c) Ill 3 1» 11 5 IV (d) IV » IIl >>I 


13. Among the following pairs; the pair in which (I) has more + M — effect than (II) is / are: 


o O 
—OH and - O- CH, Il Il 
(a) () T (b) -O- C- CH, and -N-C- CH, 
() (I!) 
[7 


(I) (1) (I) (I!) 
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14. The correct of reactivity of benzene ring towards electrophile 


SH NH, O-CH; 
(P) e (Q) e (R) e (S) e 
(a)Q>P>R>S (b)Q>R>P>S (c)P>Q>R>S (d)S>Q>P>R 
15. The most reactive benzene towards electrophile are: 
o (0) 
| E | 
NO, C—CH, 2 O—C—Ch, 
(a) (b) (c) (d) 
16. The group which shows +M — effect is: 
[77] @ 
(a) - F (b) —NR, (c) - NH2 (d) -NH, 


17. The correct order of reactivity of Benzene ring towards electrophile is: 


O-CH; OH 


OSCH, 

(P) © o) "ij e 

(a)P>Q>R>S (b)R>Q>P>S (c)Q>P>R>S (d)S>Q>R>P 
18. The most electron rich alkene is? 
OCH “fA 
s 2 

iy ue (b) A ~NPh, 
(c) \Z7™~nu, (d) pou ~- 


19. The most reactive benzene ring towards electrophile is: 


NH; OH SH 
(P) (9) (Q) © (R) © (S) © 


(a) P (b) à (c) R (d) S 


20. Arrange the order of +M — group as increasing order of their +M — strength. 


(a) - NH2 » - F > - OCHs - Br (b) -OCH3 >- OH - NH2 > - F 
(c) - NH2 > - OH» - OCHs- F (d) - OCOCHs; > - OCH; >- OH > -F 
eeeee 
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ANSWER KEY DPP - (2) GOC 


1.(a) 6.(a, b and d) 12.(c) 17.(c) 
2.(d) 7.(d) 13.(a, cand d) 19.(b) 
3.(2) 8.(c) 14.(b) 20. (c) 
4.a, c, d 10.(b) 15.(d) 

11.(c) 16.(c) 
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qt The most stable carbocation among the following is: 


(a) ¢\-&, (b) cno_\-ci 
o ®© 
(c) on N-ón, (d) HN CH, 


2. Total number of benzylic carbons in the given compound are: 
(a) 4 (b) 3 (c) 1 (d) 2 
3. The most stable carbocation is? 
O 
| 
e e 
(a) CH, - CH, —€i ine (b HC —CH-NH-C- CH, 
e e 
(c) CH, - CH- NH, (d) HC - C- CH, 
| 
CH, 
4. The stable radicals among the following is/are 
NH 
(a) 2 (b) 00h (c) SA (d) A^ 
. . . CN . NO; 
5. The most stable carbocation among the following is 
O 
| 
® e 
(a) CH, — CH, - OH (b) H.C-CH-NH- C- CH, 
® [7] 
(c) CH, —CH— OH (d) HC - C- CH, 
CH 


3 
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6. The most stable alkene among the following is: 
we 
(a) AA (b) S (c) (d) 
7. Which m — N) bond has maximum bond strength: 
A e 
: SH, 2 NH, 
(a) OCH; Q OCH; «j CHO (d) CHO 
8. The total number of resonating structure for the given structure is 
O 
(a) 4 (b) 2 (c) 3 (d) 5 
9. The double bond equivalent for the given structure (write the integer value) 
non 
10. Predict in which of the following pair (I) is more stable resonating structure than (II). 
e 
OH OH 
o 
N^ ONT 
(c) Rag (d) P p 
© Ó 
11. The least stable carbocation is 
e 
& ® © 
CH, CH; CH, CH» 
(a) $ (b) Q (c) C (d) » 
OAc OCH, OH NMe, 
12. The correct relation between the following structures is 
Cn- Cx 
(I) (1I) 
| and Il are 
(a) Resonating structure (b) Aromatic structure 
(c) Isomers (d) Canonical ferrous 
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13. The double bond equivalent for the given structure is : 
(a) 4 (b) 5 (c) 6 
14. Which of following compound double bond equivalent is 5. 
oO OH 
(a) (b) (c) 
15. The double bond equivalent for the given structure is: 
) NH, 
N 
| 
H 
(a)1 (b) 2 (c) 3 
16. The double bond equivalent for the given structure is: 
XX 
H4C NH; 
(a) 3 (b) 3 (c) 2 
17. Total number of resonating structures for the given compound is? 


OU 


(a) 7 (b) 8 (c) 9 


18. The most stable canonical structure among the given structure is: 


® 

o OW Ox 
(IU UO 
Z e 

© II I 
(D (ID) (III) 


(a)! (b) II 


(c) III (d) All are equally stable. 
19. Total number of resonating structure for aniline is: 

(a) 5 (b) 6 (c) 7 
20. The most stable carbocation is? 


AI oe 
N N 


el ol el 


CH; CH; 
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1.(d) 
2.(b) 
3.(c) 
4.(a) and (b) 
5.(c) 
6.(d) 


7.(c) 


«d 


QUANTA CHEMISTRY 


An Institute of Chemical Sciences 
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9.(6) 16.(b) 
10.(a) 17.(a) 
11.(a) 18.(c) 
12.(c) 19.(a) 
13.(b) 20.(a) 
14.(b) 

15.(a) 
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DPP - (4) GOC 
. The most stable carbocation is: 
© 
Aw OS AW 9C0CH; 
(a) cH, b) € 
ap Se PII Lo OCH3 
Q € qo 89 


. The correct order of stability of carbocation is: 


: o Ce 
PL Je © ML Je SN 
[o o (e C 


H3 
(a)P>R>Q>S (b) S>R>Q>P 
(c)S>P>R>Q (d)S>R>P>Q 


. The correct order of reactivity of the carbonyl group: 


o 
SA "s | i 
X m. li Qa P2 
(P) H (Q) O (R) (0) 


(a)P>Q>R (b)Q>R>P 


(c)R>Q>P (d)R>Q>P 


. Out of the following pairs; the pair in which (I) is more electron rich alkene then (II) is / are: 


(a) CH, =CH-OCH, and CH, =CH-SH 
l ll 


(b) CH, =CH-OCH, and CH, =CH-OH 
l ll 


O O 


Il Il 
(c) H,C=CH-NH-C-CH, and H,C=CH-0-C-CH, 
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O O O O 
Il Il Il Il 


(d) HC—O-C-CH=CH-C-OCH, and H}C—C-CH=CH-C- CH, 
5. Select which of the following statements is / are correct: 


(a) Halogens can show +M — effect but their — | — effect more dominating; hence we only consider — | — 
effect for halogens. 


(b) Halogens can show +M - effect but their — | — effect more dominating; hence we only consider — | — 
effect for halogens. 


(c) - OH has higher +M — effect than — OCH3 
(d) More the +M — effect is acting on an alkene ; more reactive the alkene become towards electrophile. 
6. Out of following given structures the structures in which benzene ring in (I) has more electron density then 


(I!) structure is / are: 


| 
C==CHs C= CH; 


OCH, OH 
and 
and D 
NO; 
(a) © w (b) D 
NH2 NH2 NH2 NH2 
and and 
NH; OCH; 9 NR; NH; 
(c) 0 o (d © a 
7. The correct hybridisation of * marked nitrogen is: 
OH 
H&C i CH; 
H 
(a) sp? (b) sp? — localised 
(c) sp? — delocalised (d) sp 


8. Which is the first factor you will check while considering Mesomeric effect? 
(a) Extent of electronegativity (b) Extent of overlapping 
(c) Extent of cross-conjugation (d) Extent of availability of lone pair. 


9. The correct order of stability of carbocation is: 


e ® ® 
(P) CH, — OCH, (Q) CH,—S—CH,  (R)CH,-CH, 
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(a)P>Q>R (b)Q>R>P (c)R>Q>P (d)R>P>Q 


10. The most electron rich alkene among the following is: 


iI H i 
(a) CHs~C=C-C—-CHs (p) H3C-C=C-O-C-CH; 
(c) CH, - C2 C- CH, (d) CH, -C 2 C-NH, 
11. The most stable carbanion among the following is: 
o o 
CH;— CH; CH, CH2 CH2 
OCH; NO; 
12. The most stable carbocation among the following is: 
e 
CH; orn 6n, ®cu, 
(a) OL (b) (c) (d) 
cis OCH; 
OCH; CH3 
13. In total how many structures carbocation is mesomeric stabilised? (Write the integer value in total) 
® 
ed CH» Scu, Su, 
NH; e 
o 
(i) oan oO. (ii) (iv) (v) (vi) 
NH, @NR; OCH; COOH 


14. Groups which can show +M-effect among the following is/are 


(a) -NO2 (b) -C2H5 (c) -OH (d) NH, 


15. The Group showing the maximum +M-effect is? 
(a) - OH (b) -CO;Hs (c) -0° (d) -Br 


16. The structure which is most reactive towards attack of electrophile? 


(a) (b) (c) (d) 


[9) (0) O À 
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17. The alkene which is most electron rich is? 


ANA 
OCH; OH 
(7 S7 ero 


18. The most electron dense benezene ring is: 


On > 
(c) (d) 
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DPP - (4) GOC 
2. (d) 6. (b,c) 10. (d) 14. (c) 18. (c) 
3. (b) 7. (c) 11. (d) 15. (c) 19. (b) 
4. (a,c,d) 8. (b) 12. (b) 16. (d) 
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1. Thecorrect order of stability of carbocation: 


on cH, 
j 9cH, 9$ cH; 
OCOCH; OH OCH3 
(P) (Q) (R) (S) 
(a)Q>R>P>S (b)R>P>Q>S 
(c)R>P>S>Q (d)P>R>Q>S 
2. The stable carbocation among the following is: 
k le 
ue eo 
(a) CH3 (b) CH3 
Q NO; 
© 


(c) (d) 


3. The correct order of stability of carbocation is: 


e 
e pur 
(P) (Q) (R) (S) $ 


(a)Q>R>P>S (b)S>Q>P>R 
(c)R>Q>P>S (d)R>Q>S>P 
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4. Correct order of stability of carbocation 


e e 
[ | ] $n 
(Q) (R) (S) 


(a)P>Q>R>S (b)Q>R>S>P 


(P) 


(c)Q>R>P>S (d)S>P>R>Q 


5. Correct order of heat of hydrogenation 


(P) (Q) (R) 


(a)P>Q>R>S (b)Q>R>S>P 
(c)Q>R>P>S (d)S>P>R>Q 


(a) ay (b) 
(c) | (d) dy 


7. Correct order of stability of carbocation 


6. Highest heat of hydrogenation 


e ® e ® 
CH2 CH2 CH2 CH2 
ou 
CH3 
(P) (Q) (R) (S) 
(a)R>Q>P>S (b)Q>P>R>S 
(c)Q>R>S>P (d)Q>S>R>P 
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8. Correct order of reactivity of aromatic ring towards electrophile 


CH; CH; 
(Q) (R) 
CH3 
(P) 


(a)P>Q>S>R 
(c)R>Q>P>S 


9. Correct order of stability of alkene 


(P) » (Q) X (R) b 


(a)P>Q>S>R 
(c)Q>P>R>S 


10. Compare the stability of following carbocation 


e 
CH;-C-CH; 


P 
e) 


(Q) 


(a)P>Q>R 
(c)Q>P>R 


11. Predict the correct order of stability of free radicals 


ON 


(a)P>Q>R 
(c)Q>P>R 


D4C— 


(Q) »3 


(b)P>Q>R>S 
(d)P>R>Q>S 


= 


(b)P>R>Q>S 
(d)P>Q>R>S 


e eo 
Ç-CD; (R) T,C-C-CT; 
CD, CT 
(b)P>R>Q 

(d)Q>R>P 


(R) 4 


(b)P>R>Q 
(d)R>P>Q 


12. Predict the correct order of heat of hydrogenation for the following compound: 


(a)P>R>Q 
(c)Q>P>R 


(Q) P. 


(b)P>Q>R 
(d)R>P>Q 


13. Predict which of the following structures will show the maximum heat of hydrogenation. 


(a) oy 
"d 
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14. The correct order of stability of carbocation is: 


e e e 
OQ e$ 6D 
(a)Q>R>P (b)P>Q>R 


(c)R>Q>P (d)R>P>Q 


15. The most stable carbocation among the following is? 
(b) 


(d) 
16. The least stable carbocation among the following is 


= 
»« 
OHCH; e o 
Cf C 
(a) (b) 
[o C 
(9 CY 
(d) 


17. Total number of a-hydrogens in the given structure is? 


H3 


H OCH; 


H 


18. Predict the correct statement about the following structures 


H 
(P) py (Q) HO R) H 


(a) P is the most stable alkene 
(b) P has the maximum heat of hydrogenation 
(c) R has the least heat of hydrogenation 


(d) Qis more stable than R but less table then P 
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19. Among the following structures; select which of the carbocation are stabilized by hyperconjugation. 


®CH, 


@CH, @CH, ce 
j Q "a 2 9 () AX (T) 
CH, CH, 


20. Which of the following structures has more stability than di-methyl substituted ethene. 


(a) (b) 


(c) (a) CHS 
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1. (c) 5. (c) 
2. (a,b) 6. (a) 
3. (c) 7. (c) 
4. (c) 8. (b) 
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9. (a) 13. (a) 
10. (a) 14. (b) 
11. (c) 15. (b) 
12. (d) - 


17. (3) 
18. (a,d) 
19. (P,Q) 


20. (a,b,d) 
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1. Select the alkene in which the attack of electrophile takes place very rapidly 


o H CH 
i bo a, 
HC =C — C — CH, C=C 
CH "4 
(a) H (b) "9 P 
"e Vs H p) 
C=C “Sa 
(c) on Nen (d) " CH; 


e ae 
(a) (b) 
Y^Y^ "P 

(c) (d) 


3. The maximum heat of the hydrogen among the following stable is: 


ae ae 

(a) (b) 
ys -— 

(c) (d) 


4. Theleast stable alkene among the following is: 


(a) ay (b) 
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(c) 7 : (d) 


Total number of alpha-hydrogens in the given structure is : 


The pair of alkene in which (I) is more stable than (II) is/are? 


(a (D (II) wW | .(0 () 
CH; CH; 

T and ANZ and 
() O (II) a) © CoH (II) ‘CH; 


ou. 
(a) (b) 


S 
F 
O 
I 
N 

2 
=] 
wo 
Q 
O 
os 
O [6] 
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9. Amongthe following alkenes; the decreasing order of stability is: 
(1) 1-Butene (II) cis-2-butane (III) trans-2-butene 
(a) III » ll >l (b) III » 12» II 
(c) | » II» II (d) Il » 1» III 
10. Select the incorrect statement among the following: 


(a) The -NO; group has —M-effect as a more dominating factor than —l-effect when attached to para- 
position of benzene ring. 


(b) At meta-position only the -I-effect is shown by —NO: group when attached to benzene ring. 
(c) Inductive effect is not a distance dependent factor 
(d) Mesomeric effect is not a distance dependent factor 


11. The total number of a-hydrogens in the given structure is: 


12. The most electron rich alkene among the following is: 
CH30 (2) CH; 
(1) 
(3) 
OH 


13. Predict out of the following structures; the structures in which negative charge is stabilised by resonance 
is/are: 


(c) 9 (d) 9 
14. The alkene which has 8-alpha-hydrogens is/are: 
CH3 
H5 CH 
CH =C =C B Ei 


(a) (b) 
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15. 


16. 


17. 


18. 


19. 


20. 


CH3 


CH3 
CH; 
(c) (d) Chs 
The most stable free radical among the following is: 
(a) C,H, — CH, — CH (b) C,H, — CH- CH3 
(c) CH, CH, (d) CH, -CH—CHs 


What is the increasing order of stability of the ions? 


(I) CH, —CH—CH, (II) CH, —CH—OCH, (IH) CH, — CH COCH, 
(a) 1» II» III (b) II » III » 1 

(c) III » 12 II (d) Il 2 15» III 

The decreasing order of stability of the carbanions is: 

(1) (CH;),C° (1) (CH,), CH? (m) CH,CH,° (Iv) C,H,CH,° 

(a) I » Il» III » IV (b) IV » II 3 I1» 1 
(c) IV 21» II 5» Il (d)1» Il » IV » III 


Which of the following is correct regarding the —l-effect of the substituents? 


(a) -NR2 « - CI «- F (b) -NR2» - CI <—F 
(c) -NR? «- CI » - F (d) -NR2» - CI» —F 


The most stable carbanion is: 
[2] © 
(a) CH2—CH, (b) CH2—F 


© [9] 
(c) CH2- OCH, (d) CH;—CI 


The most stable carbanion is: 


o 
o 
(a) 9 (b) O 
o 
o 
(c) s (d) S 
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1. (c) 5. (8) 9. (a) 13. (a,c) 
2. (b) 6. (a,b,c) 10. (c) 14. (a,b) 
3. (d) 7. (a,b,c) 11. (8) 15. (b) 
4. (b) 8. (c,d) 12. (3) eae 
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19. (d) 


20. (d) 
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Which of the following pairs constitutes a pair of resonating structures? 


d. 
à. 


(6) 


à 5 
à a 


a 
(d) e and | | 
SS SS 


(c) 


fe) o9 
The pair which belongs to the category of tautomers. 
3 B OH o 
pu, and pu 
(a) BEN Sy (b) and 
Oo O 
(e) 


The alkene which is hyperconjugation stabilised is are: 


NH; H 
(a) (b) ig 
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CH3 oe 
(c) (d) 
CHs OCH; 
CH3 
(d) 
(c) 
CH3 


(c) (d) 


and 


6. The number of resonating structure possible for the given structure is? 


27 2 


(a) 4 (b) 3 
(c) 5 (d) 6 


7. Thecorrect relationship among the two structure is: 
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(a) Resonance structure (b) Structural isomers 
(c) Tautomers (d) None of these 


8. Which of the following pairs of structures do not represent resonance forms? 


9. Number of resonating structures for the given carbocation is: 


(a) 2 (b) 3 
(c) 4 (d) 5 


10. Which of the following resonance structures contributes the most to the resonance hybrid? 


OCH; Sce 
e 
OCH3 € 0 — CH; 
® 
(c) (d) 
11. The correct resonance hybrid structure of 1, 3-betadiene is? 
(a) Hye C-—CH— CH; (b) HyC===C===CH===CH, 


(c) H;C—— C —— CH= CH»? 
H (d) None of these 
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12. Which of the following carbocation is not resonance stabilised? 


e 


(a) 


(b) ANS 


(c) ® 


ne eae 


13. How many resonance structures are there for the given structures? 


Z 
(a) 5 (b) 6 
(c) 4 (d) 7 


14. Which of the following compound is not resonance stabilised? 


(a) (b) 


(c) (d) 


S [9) 


15. Total number of resonating structure for SO,” ion is? 
16. Which of the following pairs represent resonance structure? 


O O 
Il l 


© 


e ® 
(a) CH, -C=N- 0° andH,C—-C=N-O° (b) HC-C- O? andH2C—C-—O-H 


e CN e 
Oo O 
NH3 » NH2 PA o M A 
(c) (d) Hc =—N and HC =—N 
Ne "Moe 


17. The alkene having least heat of hydrogenation is: 


(a) a (b) 
(c) à (d) 
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18. Which of the following resonating structure is most stable? 


NH; OCH; 


20. The pair of structures in which both the structures are resonating structures of each others are: 


OCH3 ®ocH, CH2 CH3 
and 

NH2 ONH, 
and 
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1. (b,d) 5. (b) 
2. (a,b,c) 6. (b) 
3. (c) 7. (b) 
4. (c) 8. (a) 
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9. (d) 13. (c) 
10. (d) 14. (c) 
11. (b) 15. (6) 
12. (d) decisa 
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Correct order of strength of +I effect 


(D -CH, (II) CD, (III) -CT, (IV) -CHD, 
(a) I5 N> M> IV V » II 5 Ill 
(c) I » IIL ^ II ^ III * m> II» IV» I 
Group which can show -I effect 
(a) -07 (b) -OH (c) -CH, (d) + NHE 
Correct order of +I strength 
T y qH 
CH; -Ç- CH; -C- 
D | (ID | 
CH; H 
(II) CH, - CH, - CH, - (IV) CH, - CH, - 


(a) I 5 IL ^ III ^ IV 
(c) I5 IIL^ IL ^ IV 


(b) I> III 5 IL 5 IV 
(d) IV » III» II^ I 


Correct order of stability of resonating structure. 


© © o 
O O O O 
Ð 
<_< <> <> e — 
H4CO H4CO H4CO „O 
I Il I HC Iv 


(a) I5 II» III» IV» V 
(b) I» IV» II» III» V 
(c) V» I» II^ III IV 
(dI»II»IV» II» V 
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5. Correct statement about this 
O OH 
A E ` 
NH, NH, 
I II 


(a) I and II are resonating structures 
(b) I and II have 4 sp? atoms 
(c) L, II are different compound 


(d) I have 4 sp? atoms and II have sp? atoms. 


6. Which of the following compounds have no delocalized electron 
H4C—CHo 
[N ET 
(a) NH, (n (c) CENE: © jc cft 


7. Which of the following is not E X ~ 
O 
À ps 
(c) Z^ g^ A «a 


8. Among the following molecules, the correct order of C — CŒ length is 
(a) C,H, > C,H, > CH, > C,H, 
(b) C,H, > C,H, > C,H, > C,H, (C,H, is benzene) 
(c) C,H, > C,H, > C,H, > CH, (d) C,H, > C,H, > C,H, > C,H, 
9. C1 - C2 bond is shortest in 


24 H 
C=CH C=CH, 
(a) CY (b) e 
H, 2 fT 
C -CH, C=CH 
(c) ac (d) CY 
10. In which of the following pair first resonating structure is less stable than second 
o ® © 
4 R-C=O<—>R-C=O 4. Me—S—Me — Me~—S—Me 
I II I O II O 
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11. 


12. 


13. 


14. 


15. 


NH, 
® [2] 
(uy Hac ^ NECS AN D 


(a) (i) & (ii) (b) G) & (ii) ^ (c) © & Gv) (d) (iii) & (iv) 
In which of the following oxygen atom is sp? hybridised. 


| 4 l ma O. ^O O O 
(a) O_O (b) gt (c) ¢ (d) Pg 
2 


The most stable carbocation is 
®© 
ET NS NS 9C SEA CYN 
& ©) 
The most stable carbocation is p" 


o CH; 
TORDO ON 


The most stable EM is 


& ®© 

CH, dh B, CH, 
(a) C (b) (c) O (d) P 

CH; aL :NH, 


Among the following which is not represent pair of resonating structure 


O 
o? ZH o 
Ji. a ede 
wl Ih 6) do ales 
z HN "NH, HN ONH, 
K 


O OH O 
(c) cy A (d) O ; 
ENS L 
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16. Which of the following is incorrect relation between given pairs? 
® 
NH, NH, 
(a) = Resonance (b) G m = Tautomers 
© 
US 2h 
(c) A. ws = Resonance (d) a " „O = Tautomers 
H 
17. Arrange the order of +M group as increasing on of their strength 


(a) -NH2 > -F> -OCH,»-Br (b) -OCH; > -0H > —NH, > -F 


(© -NH2 > -OH >-OCH; >-F (d) -OCOCH, > -OCH, > -OH > -F 


18. Arrange the group in increasing order of their +M strength 
(a) -OPh > -OCH, > -OH 3 > *OH > -OPh 
(c) -OH > -OPh > -OCH, (d) -OH > -OCH; > —OPh 
19. The correct order of alkene towards reactivity of electrophile 
Ce b 
D Q (il) SG (I) ^N av) ^g 
O o O H H 
(a) II 5 II^» I» IV (b) HI» IV» I5 II 
(c) HI» I5 IL 5 IV (D m> HI» I> I 
20. The correct order ofthe reactivity of alkene towards electrophile 


,CH; O. CH; 
O 
208 AO Y 
O, O. 
CH H 


(aJS>R>P>Q (BS>P>R>QC)R>S>Q>P GS>R>Q>P 
21. The correct order P of benzene ring towards electrophile 
O-CH5 


(P) ô Q Ô R) O (S) © 


(a)Q>P>R>S (b)Q>R>P>S (d)P>Q>R>S S>Q>POR 
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22: The most reactive benzene ring towards electrophile 
DEHS On O-CH, O-COCH, 
a) (b) (c) » (d) » 
23; In which of the following, 2nd ring is more electron rich 


D E Q 
(a) © l (b) (Qp-y-c-o-XO) 
I H II 


OHO .OstrO 
(c) ES di (d) Poe 
I I R g 
24. The correct order of the stability aion is 
of), ol J 79! 


te 
(a) P>R>Q>S (b)S>RYQ>P()S>P>R>Q @S>R>P>Q 
25. The correct order of the stability of carbocation is 
® 
CH, 
(P) A (Q) (R) 
OCH; 


(a)P>Q>R>S (B)Q>R>S>P —— — 5 
26. The correct order of the stability of carbocation 


® © ® 
CH, CH3 CH, & 
CH, 
(P) (Q) (R) (S) » 
OCOCH, OH OCH, 


(a)Q>R>P>S (b)R>P>Q>S (c)R>P>S>Q (d)P>R>Q>S 
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21 The correct order of the stability of carbocation 

S S ji 

P X n OCh; (Quos ds 
e 

& ANZ ys 

R AZ Cis (S) | 
O 
H 

(aJR>P>Q>S (B)S>R>Q>P(C)S>Q>R>P (d) S» R^»P^5Q 


28. The correct order of reactivity of carbonyl compound is 


O O O 
,H 
(P) (Q) D R) N 


(a)P>R>Q (b)P>Q>R (c)R>P>Q (d)Q>P>R 


29. The correct order of reactivity of the carbonyl groups 


” A 
N 3 


H 


O O 
GA "LEN 


(a)P>Q>R>S>T (b)P>Q>S>R>T 
(c)P>Q>T>S>R (dpR>Q>S>T>R 
30. The most reactive benzene ring towards electrophile 


" O 
O OCH O NM 
NO, 3 e2 o em 
(a) » (b) (c) (d) » 


O 
P A, D (R) 


31. The most stable carbanion is 
© © © 

(a) CH,-CH, (b) CH, -F (c) CH, -OCH, (d) CH, -C1 

32. The most stable carbanion is 
9 o 
o 
(a) (b) e (c) © (d) 
O O S S e 
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33. The most stable carbanion is 


P w T i (o) UL (d) p 


34. The most stable carbanion is 


o 4 oY 


ONH, O pn, 
35. The most stable carbanion is 


H 9 
(a) ( \-co (b) ¢ \-&, 

H Oo H, © 
(c) € Xeon, (d) O: ne: 


36. The least reactive alkene towards electro ficient species. 
l LL 219A 
O 


37. The most stable carbanion is 


ew |i, (d) © 
@ PPh; 


PPh, NMe, 


38. Most electron rich alkene among the following is 


CH; 
CH, NO, 
(a) (b) (o) (d) ET 


39. The most stable carbanion is 


© © © © 
(a) CH, (b) C(OMe), (c) CF, (d) CCl, 


40. Correct order of electron rich benzene ring 


D " (I) » (II) O (IV) 


(a) IV > I» II^ III(b) IV > IT» IIT» I(c) I> I> IIT» IV(d) IV» III» >I 
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4]. Among the following pairs in which case the second compound has higher heat of hydrogenation. 


(a) EN ; AO (b) Cis-2-butene, trans-2-butene 
c) ( 3 ou (d) 1-butene, 2-butene 


42. Which one of the following has the smallest heat of hydrogenation ? 
(a) 1-Butene (b) trans-2-Butene (c) cis-2-Butene (d) 1,3-Butadiene 
43. Which has least heat of hydrogenation — 


@ /—N 0 — © =< o — 


44. Which of the alkene has least heat of hydrogenation 


H3C. CH3 H3C CH5CH5 
@ £78 (b 
H H H H 
H4C CH, H3C, H 
e = bu a 
H3C CH; H3C C-H; 
45. Write the decreasing order of P towards electrophilic addition. 
CH; 
H5C; EN HC ——— 
) 2: CH; 
D 09^ mos j^ 
(a) II» II» IV5I (b) IT» IT* I5 IV 
(c) I5 IL 5 III 5 IV (d) II» I5 II^ IV 


46. Which of the following have highest resonance energy. 


INE ol J (c) LJ (d) C 


N S 


| 
H 


4T. Which of the following second one has high Resonance energy 


(O.Q o C3. (DS 
IO. O o QQO. C 
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48. | Which of the highest resonance energy in following 


No "CO 
« OOOO 


49. Which of the following incorrectly represents the stability of reactivity intermediate? 


© (©) 
(a) CH,-CH, < CH,OCH, (b) ANA < a d 


[S] [2] 
CH, CH, 
CH, 
» CH,-CH de CH cH? 
(c) (d) E 2- Í < 3 2 
CH, 
NO. CH 


50. Which of the following species is most stable ? 


e ® 
® ® 
51. Which carbocation is least likely to form as intermediate? 


(a) (C4H3)4€ (b) v. (c) D (d) CH, — CH, 


52, Which of the following is the most stabilized carbocation? 


OMe OMe 
S e d 
(a) | (b) 
OMe OMe 
WN 
()^7 ey (d ^C 
53. Column-I (Carbanions) Column -II (Half lives) 
CH; 
HC- 
(A) (P) 4.3 x 10-3 s 
HsC, | C,H 
CH; 
HCT 
(B) » (Q) 2.5 x 10s 
NO, 
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CH; 
HCT 
(C) on (R) 8.7 x 107 s 
[e 
du, 
CHy 
(D) (S) LA x 10+ s 


N 
H,Ci cH; 


(a) (A-R), (B-S), (C-Q), (D-P) (b) (A-R), (B-Q), (C-S), (D-P) 
(c) (A-S), (B-Q), (C-P), (D-R) (d) (A-Q), (B-S), (C-P), (D-R) 
54. Write correct order of stability 


o ® 
® co ae Me, CMe, 
Me 
Me 
IH ry Me 


@)1> n» nav rto ED Ted 


55. The reactivity order of the indicated function groups towards.a nucleophile 
-CH 
N P 3 O 
is 
R 


(a)P>Q>R Po (c)Q>R>P ()R>P>Q 
56. Which of the carbon free radical is most stable 


(a) CH4— C —CH4 (b) CH,—CH = CH, 
CH; 
(c) Ph— CH—Ph (d) CH4— CH—Ph 
ST: Which of the following double bond in the given molecule is most reactive towards a strong 
protic acid? 
Me C 
Os 
B 
Me a 
(a) A (b) B (c) € (d) D 
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Which of the following compounds yield most stable carbanion after rupture of (C,—C,) bond: 


| | 
| | 
(a) CH, -C-CCl, (b) CH, -C-CBr, 
1.2 1 2 
j 
| 
(c) CH, - CH, "d P (d) none of these 


Arrange the following compound, in order of C-N bond length. 


M M Me Me NO, 
e e Me Me Me 
(A) (Or (B) © © ©, D) (Or 
no NO; NO; 


(a)D>C>B>A(b)D>C>A>B(C)A>B>C>DGdD>A>COB 


Me.__.Me Me.__.Me 
N N ” 
Me Me 
Me Me ; Dipole moments of given compound will be: 
NO, NO, 


(A) (B) 
(a) (A) = 6.87D, (B) = 4.11D (b) (A) = 4.11 D; (B) = 6.87 D 
(c) (A) = 4.11 D, (B) 2 4.11 D (d) (A) = 6.87 D, (B) = 6.87 D 


Which lone pairs of nitrogens in the following molecule participate in delocalization? 


(a) W (b) X (c) Y (d) Z 
A pyridine derivative (P) reacts with (Y). (Y) can be free radical, cation or anion. The structure 
of intermediate (Q) formed in reaction is given below (P) and (Y) respectively can be 


N 
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a . a . Zt o Z 
@f J vef )*vof ] *Y*ef ) «v 
I0 Ne) Na) ~® 
A n na N 
O 'O o Q^ 


63. Which of the following pairs do not constitute resonating structure 
® O c 
Me- N « O and Me-O- N-O - d / 
(a) be (b "* "o and Me 
CH, CH, 
"ad 
(c) de db and di (d) Me-CH=CH—Me and MeCH.,CH=CH,, 
64. The carbocation which is mesomeric stablize is/are 
©) NÉ Me 
(a) ^ S (b) x ~O-Me 
Me 9 
(c) Be Me iN 
Qo | 
O 9H, 
65. In which of the nitrogen in spe hybtidised 
CH; J 
N. -CH 
(a) ils d aioe 
CH; 
[. Jo 
(rs (à N 
N H 
66. The group which is/are +M in nature 
(S e 
(a) .CH; (b) _NR, (c) -NR, (d) -OCOCH, 
67. The group which is/are —M in nature 
e e 
(a) -BR; (b) pg, (C) .NR4 (d) -SR 
68. In which of the following | ring in more reactive than II ring towards electrophile 


.. H Q 
(a) Ne 39 (b) f S-c-o-4 X 
H 


Contact Us : 9990382567, 7082062392, 9717373074, 8285815185 [12] 


Assignment Sheet - GOC 


O H O H9 
OHO Qs 


69. In correct statement about the following molecule. 


(a) It contain 4 sp? atoms 

(b) It contains 6r electrons 

(c) 4 nitrogen contain localised lone pairs 
(d) 2 nitrogen contain delocalised lone pairs. 


70. In which of the following the 2nd structure having more resonance energy. 


(a) q J vs q J gr) vs © 
O N | 
H 
(c) CH,=CH-CH=CH- CH; vs ac vs d 
| Ò 


71. Select the stable molecule (s): 


O 
(a) T (b) CCI,CH(OH), 
OH 
i j 
QH Cl 

OMe Y /9 

(c) (0 c No 

H 

72. | Which of the following second one is/are stable 
CH, 


e ® 
(a) CH,CH,C - CH,. CH,CH,CH =CH-CH, 


ii if 
(b) CH, -CHCH =CH,, CH, -C=CH-CH, 
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| | 
(c) CH, -C- CH - CH,. CH,C- CH = CHCH, 


e 
NH, q 
(d) CH, -C-NH,, CH, -C- NH, 


The most basic site in the given compound is 


a 2 AH 
HN VON 
; aud | 
N3 Me 
H 
CO,H 


OH 14 
H,C-OH Mno VOR) C03 > (C)+ (D) 
C g gas 
III 


CH 
Sum of molecular mass of gas (A + C) is 


O 
| Ph-C=CH—“5@ 

Ph C O H NaHCO3 (A gas — ) gas 

Ph -OH—““2_5(C) gas R-O-H—S“ (D) gas 


Sum of molecular mass of gas A+ B + € + D is: 


4 


In above compound total number of 2° hydrogen atoms are : 


The total number of contributing structures showing hyperconjugation (involving C — H bonds) 
for the following carbocation is 


HC © CH,CH, 


Arrange the following in increasing order of stability. 
CH; 


(a) (D) cH, - CH,. O CH, -CH - CH,. (3) , (4) 
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(regarding to stability of free radical) 


(b) o 2) Co O (4) Cw (3 


(regarding stability of free radical) 


For the following compounds, arrange the labelled proton in increasing order of their case of 
deprotonation: 


1 
1B g ^B 
C -c-H? A HB 
(a) Cx (b) ic^ w (c) s 
CH, H2 | I: Q^ 
|^ H! H n 
H! 2H Pd 
Which of the following carbon will be deprotonatated first on treatment with base. 
4 
5 gs 2 l 


In which of the following pairs, indicated bond is of greater strength. 


O NH, NH; 
| "Ho a 
(i) CH, -C-Cl & CH, 4€H,-CI, (i) & 
t Al 1 NO, 
NO; 
COOH COOH 
we CMe; 
(ili) & 
OH OH 
I me 
Among & p N Me which is more acidic. 
NO, NO, 


XXXXXXX 
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l.d 2.b 

8. b 9.d 
15,6 16. d 
22.¢ 23.d 
29.d 30. d 
36. a 37.d 
43. c 44. c 
50.d 51.6 
57.a 58.a 
64. c,d 65. a,b,c,d 
71. a,b 12. a,b,c 
78 


79 


.(a)3>2>4>1(b)4>2>1>3>5 
(D3«1«2 


-c4) (3) 


C 
(a) "hh 


. (2«1«3 


(1) 


d 


QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


— © 


o asea a20 0 


» 


ww- 


e 
Qi 


Q) 
(1) 3! “H” is attatched to sp hybridised “C” atom so is most acidic 


ANSWERS 


4.b 5.c 
ll.c 12.c 
p 19. c 
5».d 26.c 
32. d 33. c 
39. d 40. c 
46. d 47. b 
53.a 54. b 
60. a 61. cd 
67. a,b,d 68. a,d 
74. 90 75. 65 
(c)3<1<2] 


6. d 
13. 
20. 
2]. 
34. 
4]. 
48. 
55. 
62. 
69. 
76. 


Assignment Sheet - GOC 


(2) 2*4 “H” atom is attatched to sp? hybridised “C” atom & 1*' “C” atom attached to sp? 


hybridised “C” atom. But anion formed is stabilised by resonance 


(b . 18*& 284 “H” atom are present at oc" position to CoO group where 2" is directly attached 
to "N" atom so is more Acidic which 3'4 “H” is least. Acidic because the anion formed after 
deprotonation is not stabilised by resonance 


(c) 2nd & 1% “H” atoms are phenolic “H” atoms are more acidic than ketonic “o” “H” atom. 
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Assignment Sheet - GOC 


I 
But 2"¢ “H” is more acidic because — R of — C— group stabilised by resonance 
80. 4 


8l. i) CH, i CI e CH, d = C]1* (double bond character) 


CNH, 
(ii) F- é 


VAN. 
07 ~o o^ No 


In 1* compound due to mesomeric effect more double bond character between C & N so that 
greater strength of bond. 


i ol se 
(iii) e Te in II )S" to ortho effect + m of ring is cut off.] 
o [e 


82. [e] 


stable anion 
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DPP-(1) AROMATICITY 


1. Among the following the aromatic compound is/are: 


AQ E 
(a) (p © 
(c) N (d) 9 


2. Amongthe following which is not aromatic? 


o 
A Q 
(a) A (b) 
e d 


"I 
o (d) N 


3. Select the incorrect statement among the following: 


o< 


(e) 


(a) Aromatic compounds are highly stable 

(b) Aromatic compounds posses aromatic behaviour according to Huckel's rule. 
(c) Both anti-aromatic and aromatic compounds follow (4n + 2) Huckel rule 
(d) Half-life of aromatic compounds high 


4. Amongthe following the aromatic compound is are: 


(c) N (d) Lb 


5. Which of the following compounds is are not aromatic? 


(i) 9 (ii) © 


(ii) © (iv) C] 
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DPP-(1) / CSIR-NET/ AROMATICITY 


10. 


11. 


11. 
12. 


(a) ii, iii, and iv (b) iii and iv 
(c) ii only (d) i and iii 
The number of sp? hybrid orbitals in a molecule of Benzene is: 
(a) 12 (b) 18 
(c) 24 (d) 16 
In Benzyne all the carbons atoms are sp? hybridised; this statement is: 
(a) correct (b) Incorrect 
(c) can't predict (d) None of these 
The most stable from of the given structure is 
NH, 
| 
o NH, o NH, 

Â 

(a) (b) 
© 


3 NH, 
(c) (d) OMe 


Which of the following is/are aromatic? 


D 
(a) (b) N 


N 
(c) d (d) Both (a) and (b) 


Among the following the compounds which are aromatic is/are? 


(a) (b) o 


L] 
© 4 
B 
(c) Lh id 


Borazine also known as Inorganic Benzene is: 


"d 


IM 


H 


(a) Aromatic (b) Anti-aromatic 
(c) Non-aromatic (d) None of these 
(a) 


Which of the following structures is/are aromatic? 


| 
(a) H (p H 
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DPP-(1) / CSIR-NET/ AROMATICITY 


() H (d) None of these 
13. The incorrect statement about CoT (cyclooctatetraene) structure is: 
(a) It actually exist in TUB-Shape 
(b) CoT is Non-aromatic 
(c) There are zero delocalised electron in CoT 
(d) If follows the (4n + 2) x Huckel rule of aromaticity. 
13. (d) 
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CSIR- NET 


ANSWER KEY 
DPP-(1) AROMATICITY 


1 (e) 6. (b) 11. (a) 
2. (c) 7. (a) 12. (a) 
3. (c) 8. (a) 13. (d) 
4. (a) 9. (d) 

5. (b) 10. (b) 


Hints and Solutions 


sp? carbon (non-aromatic structure) 
1. (a) A 


V 
(p 9 


4n=4 


> total 7t e? = 4 (Anti-aromatic according to 4n rule) 


(c) IN > total m — e? = 4 (Anti-aromatic) 


g 


(d) ® > total t—e® =4 (Anti-aromatic) 


(e) € = totaln—e° =4 


4n+2=2 
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4n-2 
n=0=> aromatic 
Correct option is (e) 


2. Not aromatic structure means the compound which is either anti-aromatic; non-aromatic. But can't be 
aromatic 


=> Since; (a); (b) and (d) are aromatic structure becomes they (4n + 2) m Huckel rule. 


©) 
But, in (c) Q => total m e? = 4 


4n=4 
4 l ; 
n- n =] => anti-aromatic 


Correct option is (c) 


3. Since, aromatic compounds are highly stable; they possess a very long half-life and follows Huckel rule of 
aromaticity (4n + 2) x rule. 


Correct option is (c) 


4. (a) Ó © IU 2 = 6 ne° 
4n+2=6 
4n=4 


n= 4 =1 = aromatic 


C 


(b) B° = total n e? = 4 


4n=4 


4 : l 
n= 3 =] => anti-aromatic 


(c) IN = total x e€ 2 4 


4n -4 
4 s 
n=—=1 = anti-aromatic 
4 
© 
sp? carbon a 
(d) non-aromatic structure 
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Correct option is (a) 


5. (b) (iii and iv) 


V 


(a) € > (2ne%) 
4n+2=2 
4n=0 


n = 0 > aromatic 


(b) 2 (6r e9) 


4n -226 
4n -4 


A 


n= A =1 — aromatic 


C 


© O9 -2(81e0) 


Non-aromatic structure 
(in 7 or higher membrane rings. Anti-aromatic name is not given non-aromatic name is given) 


3 
(d) sp carbon => non-aromatic 


Correct option is (b) (iii and iv) 


sp” 
pee sp” 
2 
2 sp 
S 
p sp? 


— Since, each carbon is sp? hybridised 
— hence; for 6 carbon-atoms; total sp? hybrid orbitals are = 6x 3 = 18 


(because, 1, sp? hybrid orbital has 3-orbitals) 


=> 3-orbitals involve 


LIT] 


=y 
sp?-hybridised 
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(only for understanding purpose) 


Correct option is (b) 


sp? \ 


sp? sp? 
7. P => (not sp — hybridised)* carbon 


=> All, the carbon atoms are sp2 hybridised 


Correct option is (a) 


=> Also; carbocation is mesomeric stabilise by -NH2 


Correct option is (a) 


~ 
| J 
N 
Aromatic 
9. ) e o o lone pair not involve delocalisation (not a pair of x e®) 


— total m e° = 6 


4n+2=6 


(b) N = total te®°=6 
4n+2=6 


4n=4 


n= A =1 — aromatic 
A 


sp? carbon 


3 
sp? carbon 
(c) P 
=> Non-aromatic 
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10. 


11. 


12. 
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INI — total te? = 4 


4n=4 
4 : : 
n- ü =1 > Anti-aromatic 


©) 


N 


(b) € total x e? =2 
4n+2=2 


4n=2 
Aromatic < n=0 


me 
(c) ® > totalpe®>4 


4 f à 
n- 4 =1 > Anti-aromatic 


N sp? carbon 
(d) (Non aromatic) 


=> Since, delocation of nitrogen lone pair is there in borazine. Hence, borazine containing 6 m e? is 


aromatic according to (4n + 2) m e? 
Correct option is (a) 


Only (a) is aromatic 


lis 


o 
N 


(az) H —6me?—4n42-2 6 


n- A =] > aromatic 
A 


[8] 


DPP-(1) / CSIR-NET/ AROMATICITY 


x 


(b) H — free radical has one odd electron which do not take part in delocalisation here the 
structure is not aromatic. 


Total p eO 4n4 2-25 (in option (b)) 
Hence, 4n * 2- 5 
4n-z3 


3 
n=— => since; value of n is not a whole it does not follow the criteria of Huckel rule of aromaticity. 


(c) H -—Stotalp eO -4 


n =^ =1 > anti-aromatic 


( 3 —> (cyclooctatetraene) 


— (TUB-Shape) (Actual existence) 
13. 


e Non-aromatic structure 
e Zero delocalised electron 


* Does not follows Huckel's rule of aromaticity since; there are no delocalised p-electron involved. 


Correct option is (d) 
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DPP- (2) AROMATICITY 


Anthracene and phenanthrene are resonating are: 

(a) Resonating structure of each other 

(b) Isomers of each other 

(c) Stereoisomers of each other p" 

(d) None of these 

Among the given structures which has maximum resonance energy? 


(a) Benzene (b) Napthalene (c) Phenanthrene (d) Anthracene 
The product for this given reaction is:- 


P 


Mg 
—— 
Xylene 
(a) Aromatic (b) Anti-aromatic 
(c) Non-aromatic (d) Homo aromatic 


Predict the nature of given compound: 


b) Non-aromatic 
d) None of these 


(a) Anti-aromatic 
(c) Aromatic 


Cl 
SbCls 
— — —2 Product 
CI 


Product in the given reaction is: 
(a) Aromatic (b) Anti-aromatic (c) Non-aromatic (d) Can't explain 


(b) 
(d) 


DPP-(2) / CSIR-NET/ AROMATICITY 


Mg 
6. — — —* Product 
Xylene 


Product in the given reaction is: 

(a) Non-aromatic 

(b) Aromatic 

(c) No reaction 

(d) Very slow reaction due to formation of non-aromatic structure 


7. How many resonating structures are possible for anthracene? 
(a) 2 (b) 6 (c)5 (d) 4 
8. Cyclopentadiene is highly acidic as compared to cyclopentane. This is because: 


(a) Cyclopentadiene is a aromatic compound 
(b) Loss of a proton from - CH, group of cyclopentadiene results in the formation of a stable anion. 
(c) Cyclopentadiene has both sp? and sp? hybridised carbon atoms 
(d) Cyclopentadiene is a conjugated olefin. 
9. Correct statement about the given structure is: 


(A) (B) 


a) A and B are Quasi aromatic f” 

b) A is Quasi aromatic but B is not 

C) B is Quasi aromatic but A is not 

d) Both A and B are not Quasi-aromatic 

10. Among the given structures which has high dipole moment? 


( 
( 
( 
( 


a 
b 
C) 
d) 


A has low dipole moment 
A has high dipole moment 
B has high dipole moment 
Both A and B have same dipole moment 


(a) 
(b) 
( 
( 
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11. Which will undergo faster solvolysis? 


CI CI me 
wA a) e) 
kı ky k3 
—— ——— ————» 
Decreasing order of rate is 
(a) k, >k, >k, (b) k, >k, >k, (c) k, >k, >k, (d) k, =k, >k, 
12. 14 - Annulene is a: 
(a) Aromatic structure (b) Non-aromatic structure 
(c) Anti-aromatic structure (d) Homo-aromatic structure 


13. Which is more stable among (I) and (II) structure? 


QU CO 
O 
S5 (ID 
' (b) 


(a) Il is more stable Both are equall stable 
(c) | is more stable (d) Can't explain 
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ANSWER KEY 


1b 6. (b) 12. (a) 
ie 7. (d VP) 
3. (a) qi 
4. (c) 9. (b) 
5. (a) 10. (b) 

11. (b) 

y 
HINTS & SOLUTIONS 
Anthracene Phenanthrene 


Since; the carbon connectivity is different in phenanthrene as compared to anthracene. 
Hence, they are isomers having same molecular formula but different structural formula. 
So, correct option is (b) 
2. Resonance energy u No. of resonating structure 
Since; Phenanthrene n maximum no. of resonating structure is has maximum resonance energy. 


So, correct option is (c 


Li 


nate 2e? so that the total electron, 
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DPP-(2) / CSIR-NET/ AROMATICITY 


Count becomes 14 r e9. 


J= 


> 4n +2 =14 


4n =12 
ps 
4 


Hence; the given product is aromatic. 
So, correct option is 


(a) 
4, | Due to this — a given structure is aromatic because the planarity of 


the given molecule remains in tact and it follows huckel rude. 
Correct option is (c) 


-ő 
+ô Cl, +6 ® 
s [EL ssa, E 
-8^7Cl C) 
=> 4n +2=2 
4n =0 


n 20| — aromatic structure 


So, correct option (i) 


Mg 
6. — — ——. Product 
Xylene 
Homolyti ds 9 
í ! 
hee p] we — 
Fission Ke Ə © 
e 
= 4n+2=6 
4n =4 


4 
= Aromatic structure 


Correct option is (b) 
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=> No. of resonating structures 
7 = No. of rings + 1 


Anthracene 


Now; Since there are 3 rings in the anthracene structure. 
=> .. No. of resonating structure = 3 + 1 = 4 


® 
j (Du uH ye (stable anion) 


Cyclopentadiene 
=>4n+2=6 
4n=4 


— Aromatic 


Loss of a proton from CH, group of cyclopentadiene results in the formation of a stable anion. (Aromatic 


stabilisation 
— So, correct option is (b) 


9. ^ 
à -l6ne ] ^ 1 
6/ (Aromatic) (B) A (Aromatic) 
`a * © Z 
e -]1ame : E =) te 
? (Aromatic) p. ; (Aromatic) 
Quasi-aromatic Not a Quasi-aromatic 
So, correct option is (b) 
10. The structure which is Quasi-aromatic has high dipole moment. 
<= LOW e => 81 eO 


1 


follow 
^ huckel rule 


Aromatic 
` => 6n e© 
H Aromatic 
| => ÓT e ( ) 
¿ (Aromatic) 


Not a Quasi-aromatic 


Gua aimee (Low dipole moment) 


(High diople moment) 


So, correct option is (b) 
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11. Rate of solvolysis oc Stability of carbocation 
Cl Cl i 
wÀ oA Q 
-C1° [e e | ky e| k3 
® 


A ^ Q 
27 eÊ — Aromatic Non-aromatic Anti aromatic 
structure u 


4n e? 
Stability of carbocation: Aromatic > Non-aromatic > Anti-aromatic 


Correct option is (b) 


— No an e hydrogens 
= Total x e? 
4n 42214 
s 4n 2.12 


n- = = 3| => Aromatic 


So, correct option is (a) 


13. More the benzene like rings present in the structure ; more is the stability of the compound. 
5 ` " s 
(Di : [| dp "m 
NN, - D O | 
1-Benzene Zero-Benzene 
like ring like ring 


Stability : (I) > dD 
Correct option is (c) 
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The dipole moment is maximum in which of the following compound:- 


O 
Wl 
C 
1O Gi axe 
© 
(c) IER y (d) 
O 


Which of the following will react with strong base at the fastest rate: 


(a) e) (b) A (c) O (d) © 


Predict whether the statement is right or wrong: 


aus fast rate of reaction 
(A) EN 


(a) (A) and (B) both are correct (b) only (A) is correct 
(c) Both (A) and (B) are wrong (d) (B) is correct but (A) is incorrect 


DPP-(3) / CSIR-NET/ AROMATICITY 


4. Predict whether the given structure is aromatic or not: 
H; 
C 
BN 
Zz 
(a) Aromatic (b) anti aromatic (c) Non-aromatic (d) Homo-aromatic 
5. Assume that the given structure is planar 
NH, 
How many z-electrons (delocalised electrons) are there? 
(a) 12 (b) 14 16 (d) 15 
NO; 


+ Om Qd 


(a) The reaction is feasible 

(b) The intermediate structure generated in this reaction is aromatic 
(c) Total number of z-electrons (delocalised) in the intermediate is 6 
(d) The reaction is not feasible. 


AgNO 
T. pa EV biet 


The intermediate species generated in this reaction is: 
(a) Anti - Aromatic (b) Aromatic (c) Non - Aromatic (c) None of these 
8. Which of the following molecule is expected to have the greatest dipole moment? 


(c) (à) =<] 


9. Which of the following will not form an Aromatic cation on protonation? 


(9 |o (b) [=o (c) (o (d) d =o 
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13. 


14. 


15. 


DPP-(3) / CSIR-NET/ AROMATICITY 


H H 
A KE, Product 


The above reaction is : 
(a) Feasible (b) Not feasible (c) Can’t predict (d) None of these 


In which of the following structures the cis-trans inter conversion is easily possible 


(a) () OX) ep 


Which of the following compound would exhibit aromatic properties? 


= => O 
GL B-H —— ® (en (c) ( des ol J 
—À. e. N 


The rate of solvolysis is: 


AGS WS 


Br 
(I) aD daD (IV) 


(a) 1> II» IIT IV i) 27 eis (c) HI» IE* I*IV — (d)UIV5 I^ II^ II 
The aromatic structure among the following is: 


H 
B 
ey p) 
(I) (ID) (III) 
(aI (b) II (c) (III) (d) All of these 


Benzene and dewan Benzene are: 


O 


(a) Canonical forms (b) Structural isomers 


(c) Tautomers (d) Conformational isomers 
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ANSW ER KEY 
" 7 T 
2:48) TA 14. (b) 
9:46) d 15.(b) 
4. (a) 9. (b) 
5. (a) 10. (b) 
11. (b) 


HINTS & SOLUTIONS 


1. (a) © => No ; Dipole moment in cyclo octatetraene 


© 
1p 1 
e 
C — 5; C 
Cc oO Cc OG 
— Dipole moment exist = Due to Quasi-aromatic structure. 


© 
le — 
(c) O Total number of z-electron = 4 (Anti aromatic structure) 
e 


Thus; No; Dipole moment exist because it is not a quasi — Aromatic structure. 
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(d) No dipole moment in naphthalene. 


"T 
e 
ed 
— 
(strong 
rd basae) Total x-electrons = 6 
will react 4n+2=6 
at a very fast m=4 
rate n= 1 Aromatic 


c 
^ NaH | (4 x-electrons) — Anti aromatic 
(A) (No reaction at all) 


"um ~œ (87-electrons) In 7- 
«x NaH ory ring 
— 
(Non-aromatic) 


(B) 
4 


[Very slow reaction] 


e Now non-aromatic structüres are slightly more stable than anti-aromatic structure ; Hence rate 
of reaction (B) is fast as component to (A). Hence, (iii) option is correct — Both (a) and (b) are 
wrong. 


AL 


Out of the plane bridging atom cyclic delocalisation of the ring remain intact. Hence the struc- 
ture is aromatic with 10 x — electrons. 


ey 


NH; 


* Since we assume that the e.g. given structure is planar therefore the number of delocalised 
electrons according to huckel rule is 12 n- electrons. 


Option (a) is correct. 
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Anti-aromatic 


CI 
© 
o, (7 + AgCl 
X 
(intermediate) 
| N93 
NO, 


The reaction is not feasible because it generates an anti-aromatic species as an intermediate. 
Hence, the reaction will not proceed in forward direction. 


Cl NO3 
AgNO, ^ NO? | 
(intermediate) (Prodi 


Hence; intermediate generated is a aromatic species with 27-electrons following huckel. Rule; 
4n+2=2>4n=0|n=0 


Quasi-aromatic structure will have the greatest dipole moment. 


(a) 


Non-aromati Aromatic 


(Nota Quasi aromatic structure) 


(b) Aromati Aromatic 


Quasi-Aromatic structure 
(High dipole moment) 
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(CFR) 
TEE. — , l 
(c) “ihe "S 
Anti-aromatic Aromatic 


of 


Dek] — (9391 
4 DX 


uut "oa" 


Aromatic Anti-Aromatic 


. Correct option is (b) 
UH 
O ve) ei 
^ (a) A ee RN A (Aromatic) 
Dese Dr 
(b) Qa" 


Anti-Aromatic 


NO ES oo 


(ip xtc) 


4. y-od 4. (POs 
(d) \= = 


(Aromatic) 


DPP-(3) / CSIR-NET / AROMATICITY 


10. f . 
Anti-Aromatic 
(Not a feasible reaction) 
Correct option is (b) 
11. Cis-trans inter conversion is easily possible in quasi-aromatic compounds. 


Out of (a), (b), (c) and (d) only (b) is quasi - aromatic. 
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(b) 


67-electrons 67-electrons 
Aromatic Aromatic 


=> Overall ; Quasi — aromatic structure 
U 


Cis-trans interconversion easily possible 
12. Only (b) structure is aromatic due to the presence of 6z-electrons 


| B-H = 67-electrons > aromatic 
_ 
"m cd 


huckel rule) 


d se. H,0 AD p atom cannot 


13. (a) E F Øe sp? hybridised. 


(Hence; Reaction will not 
proceed in forward direction) 


E 
— Resonance stabilised 


carbocation 
(II) 


(b) 


© 


Br 
Me H,O k (21-electrons) — Aromatic 
(c) i (Fastest rate) 
ai) (IIT) 
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Br 
e 
(d) e$ H0 8 => fue; (41-electrons) 


(IV) Least rate 


<. Order of rate : (IID) > (ID) > (D) > (IV) 


H (III) c 
l 
di ap D=o 


3_hybridise atom 
. ; Aromati p 
(Anti-aromatic) ene — Non-aromatic 


15. Benzene and Dewar benzene are structural isomers (Because the connectivity among the atoms 
are different in the two structures. 
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Compounds which are aromatic: 


H 
PE NS 

^S N EN 
of 3 afi) df wy) 
N@ PN-N N NO 

e a N | | 
H H 


H H 


(a) I and II (b) 1m and IV (c)LILI,IIEandIV  (d) Only Ill 
Compound which are not aromatic is / are : 


: © 
(a) : (b) © 
i CC 


Compound which is the most aromatic: 


D 
(a) e) (b) (3 () m al p 


DPP-(4) / CSIR-NET/ AROMATICITY 


4. Compound which are aromatic among the following is: 


(c) M (d) 


(a) 


(d) e 


(c) 
6. Incorrect statement about the given compound is: 
(a) It has high dipole moment (b) It is aromatic in nature 


(c) It has benzenoid form 
(d) It can give aromatic substitution reaction. 


7. Correct order of resonance energy among the following structures is: 


E! 
eee 
(III) EI (IV) 


(a91V5II»5II*I  (bII»IV»5I»5II (oII5IV»5II^*I  (d)II»II^I^IV 
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13. 
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Among the following alcohol which is aromatic stabilize in nature 


OH 
OH O OH 
mt X $ P 
(a) (b) (c) (d) 
O OH ð A 


OH 


Correct order of reactivity towards H* acceptor (which is most reactive) 


O 
(a) O (b) ^g (c) O (d) * 
| 
2 H 
The correct statements are about the given reaction x and y with NaNH, is: 


t eX 
(X): " (Y) m» Ph 


(A) X reacts gaster than Y (B) Y reacts faster than X 

(C) X and Y behaves as lewis acid (D) X is stronger bonsted acid then Y 
(a) A and C (b) &and. D (c) B and C (d) B and D 
Among the following which is least stable carbocation 1s 


Q 


& © S 
(a) ( 3 (b) KJ (c) Q (d) A 


Reactivity of the following compounds towards S, 1 follow the order. 


ya l 1 1 
D O (m) A (m) A av) & 
O 


(a I>IV>I>W (Ob I>M>W>IV (@I>MWM>U>IV dIV>I>U>W 
Compound which has the least dipole moment is: 


| | 
(a) (b) (c) $ (d) 
a c 
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15. Which of the following carbanion is most stable: 


D of 
(a) NC (b) Rk (c) (d) Es] 
© Oo © 
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1b 6. (c) 12. (b) 
ED 14. (b) 
3. (a) (b) 
4. (b) 9. (a) 15.(a) 
5. (c) 10. (b) 
11. (c) 
I 


HINTS & SOLUTIONS 


(I) AO — 6T e? — Aromatic (Huckelrüle follow) 
Zz 
1. Ng 


| 
H 


Çh; 
N 
(ID m yy — 6r e? — Aromatic 
P'EN 
H \ 
H 


H 
le 


N 
N © : 
—6 — Ar t 
av (f >) T e omatic 
ns 
H 
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> 12 ne? >4n+2=12 
4n+2=12 


4 


Correct option is (d) 


@ = Benzene is the most aromatic structure because 6 — p — orbitals are involved in 


delocalisation of electron and In (b) (c) and (d) only 5 — p - orbitals are involved this less 
declocalisation in (b) ; (c) and (d) as compound to (a) Hence, benzene is most aromatic. 


So, correct option is (a) 9 


: => Aromatic 
L4 


So, correct option is (b) 


= 4 — benzene like rings present — highly stable structure. 


So, correct option is (c) 


d — No benzenoid form 
present (no benzene 
like structure) 


So, correct option is (c) 


Resonance energy oc No. of resonating structure 


CXII. 
Aa ™ 
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No of resonating structure = No. of rings + 1 
=3+1=4 


aac 


Number of resonating structure = number of rings + 2 


=34+2=5 
(IID) oe 


= Number of resonating structure = 4 + 2 = 6 


= Number of resonating stfücture = number of rings + 1 
=2+1=3 


Total 27 electron 

=> 4n+2=2 

4n=0 

n= 0 > aromatic 

So, correct option is (b) 


— Total 67 e® (Aromatic) 


So, correct option is (a) 
10. Bronsted acid — The species or compound which can easily loose H* ion. 
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Ph | NaNH, 
XS Ph 
H 


Total 6 x e? electron 


(Aromatic) — Very fast rate. 


< © 
A H NaNH, —À 


Total 8 1 e? — Anti Aromatic 
l 


No reaction at all 


So, correct option is (b) 
I 


11. Q 


> Anti — aromatic structure (47. e9) — least stable carbocation. 
So, correct option is (c) 
12. In S.T reaction; carbocation is formed as an 


Intermediate (Hence more stable carbocation; more is the rate) 


Cl , 


(D O — 6n e? — Aaromatic stabilisation 


O 


— Resonance stabilisation 


aD 


ô 
1 

(III) — Stabilization due to hyperconjugation 
Ò 


(IV) — Least stable carbocation (Anti-aromatic) 


So, correct option is (b) 
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: — Aromatic 


| — Anti-aromatic 


= Not a quasi aromatic compound; least dipole moment. 


So, correct option is (c) 


OLi* 


O 
ii Cy LiAIH, ($E 


The attack of H? is not favourable because Anti-aromatic structure is formed as an intermediate 
(least reactive) 


So, correct option is (b) 
15. NC ALS s 
© 


Total 6 x electron (According to huckel) 
Rule > 4n 4226 
4n-4 H 


— Aromatic 


So, correct option is (a) 
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The given molecules is/are : 


p— 


/ \ EN p" 


S 


Ch) -B y 

(a) A- Aromatic (b) A-Aromatic 
B — Aromatic B — Aromatic 

(C) A- Anti-Aromatic (b) A-Aromatic 
B - Non-Aromatic B — Aromatic 


Which among the following is more acidic ? 


» 


(a) A (b) B 
(c) Both are equally Acidic (d) Can't be predicted. 


DPP-(5) / CSIR-NET/ AROMATICITY 


3. Among the carbocations given below 
( i 
« (3 
H A 
(A) (B) (C) 


(a) A is homoaromatic, B is antiaromatic and C is aromatic 
(b) A is aromatic, B is antinromatic and C is homoaromatic 
(c) A 1s antiaromatic, B is aromatic and C is harmoaromatic 
(d) A is homoaromatic, B is aromatic and C is antiaromatic 


4. Among the following compounds, the one which has highest dipole moment is 


(a) (b) (c) 


5. The correct order of pKa values for S ds X, Y and Z is 


Cu ees 


(a) X>Y>Z (b Y>Z>X (c) Zax > Y (d) Y>X>Z 
6. Correct match the products of the reactions in Column A with the properties in Column B is : 
Column A Column B 


(a) 42K — — (1) aromatic 
(b) +H,SO, — (ii) antiaromatic 
H 


Heat -— ; 
(c) ——— ——. (iii) non-aromatic 


H 
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7. The correct statement about aromaticity of given compounds is : 
a A 
(A) (B) 
(a) A is more aromatic than B (b) B is more aromatic than A 


(c) Both the structure have equal aromaticity. 
(d) Cannot be compared. 


SI 42K — ——— (iv) homoaromatic 
(d) c 9" 


(A) (B) (C) (D) 
(a © (iv) (ii) (i) 
(b ®© (iii) Fai Gv) 
(c) i (iii) (v) () 


(d Gv) (ii) (ii) (i) 
8. Which of the following structure 1s not an aromatic ? 
© © BOH 
O :Q: sO: 
SN BN 
al l of] © f ORN 
Zz O 
O O +O + 
9. Which is the most likely to be protonated in the molecule below ? 
y 
Amey NB 
MO oe 
Wee 
(a) A (b) B (c) € (d) D 
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11. 


12. 


13. 


14. 


15. 
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Which of the following structure is anti-aromatic ? 


HO 


O o i 
(a) xf (b) [1] (c) (3 (d) wey 
HO "o z 


Which of the following structure is Anti-aromatic ? 


N (0) 
EN N N 
O = 
@ A (b) ( 2 o | "à (d) 0 5 


The molecule/compound that have the highest dipole moment is : 
(a) Nepthaline (b) Phenanthrene (c) Anthracene (d) Azulene 


If we have to convert 1; 3; 5-Cyclo-hepta triene to an aromatic substance by : 


(a) Hydrogen atom abstraction (b) Hydride abstraction 
(c) Proton abstraction ” rm elimination 
Which structure shows the fastest rat solvolysis reaction ? 
Cl 
Cl Cl Cl 
(a) Q (b) NE © (d) 
z ® 


The total number of 2? carbon in the following compound is : 


AoE 
o 


I» 


(a) 20 (b) 21 (c) 23 (d) 24 
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6. (?) 12. (d) 
e a 13. (b) 
ps SF 14. (a) 
4. (b) 9. (c) 15.(b) 
5.(?) 10. (b) 

11. (a) 


HINTS & SOLUTIONS 


1. 


A-Aromatic. The z-electron system perpendicular.to the ring contians 14 electron (2 for each 
triple bond) & should be aromatic. There are no serious geometric or steric constraints to planar- 
ity. 

C = S can be considered as C = C replacement and the given system is an Azulene analog. 
The correct option is (a). 


The anion of A has an identical reasonance structure, and both are cyclopentadienile - like, 
suggesting good stabilisation of the anion. The fused structure in each case is a [10] annulene. 
On the other hand, delocalised structures of the anion of B do not indicate complete a delocalisation 
of charge. The fused structures are of the hepta fulvene system type. 


B RT RR 


The anion of A has an identical reasonance structure, and both are cyclopentadienile - like, 
suggesting good stabilisation of the anion. The fused structure in each case is a [10] annulene. 
On the other hand, delocalised structures of the anion of B do not indicate complete a delocalisation 
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of charge. The fused structures are of the hepta fulvene system type. 


The correct option is (a). 
Homo aromatic 


/ 


6n- planar 
Ilomo- Aromatic 


® 
4r-Planar 
Anti- aromatic 
2n-Planar 
Aromatic 


The correct option (a). 
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both rings Aromatic 
i) 


The correct option is (b). 
More acidic strength of compound less will be pKa value 


O CN H H 
CN 
adis 
CN H 
O CN 
X M Z 


"Y" is most acidic due to presence of strong electron withdrawing and to gain aromatic character. 
So, it has least pKa value. “Z? is least acidic, due to Annelation effect of two Benezene ring so. It 
has highest pKa value therefore order of pKa value Z > X > Y. 


The correct Option is (c). / 


© 
(i) 2K o — > A 


10 x e system (Aromatic) 


© 
H 
Homoaromatic 
e: Heat 
(iii) 


Electrocyclic Non-aromatic 
ring opening 
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P A 
heat 
S OK =f 
i d a 


Anti-aromatic 


The correct option is (a) 


The ring (A) is fused to 2 Benzene rings in such a way that no canonical forms can be written in 
which both benzene rings have 61e? However in Ring (B) due to the annelation effect reduces 
the aromaticity of the ring. 


Option option is (a). 


o 
:0: 
S p" 
IM. 
e sp^- Hybridised 
(Non-aromatic) 
Correct option is (d). } 


T XE CU T : 


In case of Nitrogen-(C) the electron density is more. Hence rate of protonation is fastest with 
nitrogen -(c) 


Correct option is (C). 


o 


|| 4r e? — Anti-aromatic 


© 


Option (b) is correct. 
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11. 


12. 


14. 


15. 


o 


as 4r e? — Anti-amomatic 


Option (a) is correct. 


= Azulene has very high dipole moment as compound to nepthalene; phenanthrene and an- 
thracene. 


Option (d) is correct. 


H 
QO 
: Q 
-H 
| 
Hydride 


abstraction (Aromatic) 


(Aropylium ion) 


Option (b) is correct. p" 


Cl 
— Aromatic stabilised carbocation 
+4 (Very fastrate of reaction) 


H4Ó 
5 OH 
e 
( 

Correct option is (a). 

2 19 
3 1 20 18 
3 5 A 16 ú 

6 ETET i5 
1 14 
8 10 11 13 

9 12 


Total 21 carbons are there which 2?. 


tion (b) is correct 
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The correct statements related to aromatic hydrocarbons are : 


(a) It ihas only pi-bonds (b) It has only sigma bonds 
(c) It has a sigma and two pi-bonds ) It has a sigma and delocalised pi bond. 
Choose the incorrect statement ar e following : 


(a) The aromatic hydrocarbon has a pleasant aroma (smell) 

(b) Some of the aromatic compounds are ring-shaped 

(c) Aromatic hydrocarbons can be either mono or polycyclic 

(d) Benezene is the simplest hydrocarbons. 

Which of the following is not a resonating structure for benezene ? 


(a) Q o» [ T of (d) » 


How many conjugated p-orbitals does the tropylium in have ? 

(a) 6 (b) 8 (c) 7 (d) 5 

Which among the following statement is not correct regarding aromatic hydrocarbon 
(a) The aromatic hydrocarbon are generally diamagnetic. 

(b) The aromatic hydrocarbons shows excellent stability. 


(c) The aromatic hydrocarbon compound do not undergo nucleophilic substitution but can un- 
dergo electrophilic substitution reactions. 


(d) In aromatic hydrocarbons there exists a strong ratio between carbon and hydrogen. 
Which of the following is not a arene compound ? 

(a) Toluene (b) Mesitylene (c) Picric chloride (d) Durene 
Arenes do not undergo which of the following reaction ? 

(a) Dehydrogenation (b) Couping reaction (c) Halogenation (d) Cyclo addition 


10. 


11. 


12. 


13. 
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Among the following examples; which is the simplest example of polycyclic arenes ? 
(a) Benzo phenanthrene (b) Pyrene 

(c) Napthalene (d) Dibenzo anthracene 

The incorrect statement regarding arenes is : 

(a) They are volatile (b) They are water soluble 
(c) They are majorly produced commercially from petroleum and coal tar. 
(d) Arenes are non-polar compounds 

Which of the following statement is incorrect ? 

(a) Phenalene is not aromatic but the corresponding anion is aromatic 

(b) Azulene forms azulinium cation with strong acid. 

(c) Azulene on heating above 350?C gives anthracene. 

(d) [18] annulene is a diatropic molecule. 


On oxidation with alkaline KMnO, nepthalene gives ? 


COOH COOH 
To: X 
s COOH 


CO COOH 


Tropylium cation reacts with (-NH,) [Ammonia] to give : 


b » 
"Qe Tax 
oC “OO 
I 
M 


Which of the following is a incorrect statement ? 

(a) Cyclopropenyl cation is aromatic in nature 

(b) According to Huckel rule an aromatic compound should have (4n + 2) m-electrons. 
(c) Tropylium cation is planar having eight m-electrons. 


(d) Homotropylium ion is a homo aromatic compound. 
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14. Which of the following compound is non-aromatic ? 
(a) | (b) 3 (c) (d) 
O 
15. The correct order of rate of solvolysis for the following compound is : 
Br Br 
Br 
(D (D ID 
(a) II» II^ I (b) II* I P uni III » I 5 II (d) I> HI^I 
16. The compound that is anti-aromatie’is : 


© 
H N-H 
R WIS a 
(a) ( j (b) O e (d) Ce 
Zz 
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1. An aromatic hydrocarbon always has a sigma as well as delocalised p-orbital found between the 
carbon atoms. 


Correct option is (d). 


2. All the aromatic hydrocarbons are ring shaped as all of them are Sp? hybridised with a geometry 
of trigonal planar. 


Correct option is (b). 


NN 


3. 
Not a resonating structure of beneze. 
Correct option is (c). 
e 
4. == 7-p-orbitals 


Correct option is (c). 
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10. 


11. 


12. 
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Aromatic hydrocarbons undergo both electrophilic and nucleophilic aromatic substitution. 


Correct option is (c). 


|, T ie 
© UN® Ny 
O O 
© 
Ne 
Zz nS 
O 
j © 


So, correct option is (c) 
Arenes undergo hydrogenation reaction not dehydrogenation reactions. 
Correct option is (a). 


Nepthalene > 


Correct option is (b). 
Arenes are not soluble in water and thus they are non-polar compounds. 
Correct option is (b). 


a, above 
Ere" vM celéius 
Naphthalene 
not anthracene 


Correct option is (c). 


Alkaline | Coon 
"KMnO, 
COOH 


Correct option is (b). 


ge 
(Ja um 


Tropylium ion (A) 


NH, 


— (A) can further react with tropylium ion. 
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in, Ng 


(Product) 


Ans. Correct option is (b). 


© 
13. @ — 6 ne? 
are there 
ab 
Aromatic 


Correct option is (c). 


” 


14. 
[10] Annulene => Non-aromatic compound. 
Correct option is (d). 
Br Br Br 
(I) (II) (0 
[mo | #20 |H,0 
@ & © 
i ô O 
Aromatic less stable Anti-aromatic (least stable 
than (II) but more carbocation) — No reaction 
stable than (I) 


Correct option is (d). 
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H 


| 
u-TL T 


Anti-aromatic 


Correct option is (a). 


WM 
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The compound which are aromatic in nature 


i ji 


| © 
(a) (b) (d) 
a È ØE A 


The compound which are aromatic in nature 


o ® 
SM x [T (c) uds (d) E] 


} H 
The compound which is non aromatic in nature 
N— — 
ON y Uem = 
\ — 
NL bd rep ^ 
(a) | (b) (C) (d) o O 
| | Sod 
H H H 


The compound which is aromatic in nature 


(0 0 LO WG 
(a) N (b) R (c) - (d) ® 
H H 


The compound which is not aromatic in nature 


> O 
e © 
a ll J ei. Ul ON, «i | 
D H 


Assignment Sheet / CSIR-NET/ Aromaticity 


6. The antiaromatic compound among the following is 
i h oO 
N Q 
(a) ( 3 of \ © (d) CJ 
= Singlet Carbene 
7. Correct statement about the cyclooctatelraene 
(a) All bond length are equal (b) It is a planner compound 
(c) It is a anti-aromatic compound (d) It is a non-aromatic compound 
8. Compound which are non aromatic in nature 
T 
B 
(A) B) [PY 
(a) A, B, C, D (b) B, C, D 
9. Compound which has highest dipole moment 


| X 
(a) w J PF a io (y (d) 
| | 
i ( 


10. Which of the following species is/are aromtic insnature? 


O 
NN i | N-N 9 
Ol J (l qu) € X ml ] 
& 0 O 


(a) I, II, IV (b) I, II, I (c) II, HI, IV (d) | and Il only 
11. Which among the following is a better Diels Alder diene reacting with maleic anhydride? 


li \\ [| Y d D 
(a) (b) CEAN (d) oe 

O S H N 
12. | Compound which is least reactive towards SN, reaction is 


H,C-Cl 


Cl 
Cl Cl 
(a) (b) O (S A (d) O 
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13; Compound which is aromatic? 


o 
Z8 NE 


14. Which of the following is best classified as heterocyclic aromatic c 
D A 


wl NE wl ,N 


15. Which has maximum dipole moment? 


(a) Q (b) 
16. Which of the following resonance affe is not aromatic? 


O 
HAL 


re io et) Pat 


Y | 
H 


17. Which of the following are converted to an aromatic substance on loss of hydride ion? 


DD "OX. did (V) i 


II 
(a) I, Ill (b) I, II, HI C) I, Ill, IV d) I, II, IV 
18. Which of the following carbonyl med form an aromatic cation on protonation? 


() [=o [=o m Fo (Iv) O d Fo 


(II) 
(a) |, Il (b) I, II, IV (c) | and IV (d) Only IV 
19. Amongst the following the aromatic compound(s) is (are) 


(i) í i (i) B (iii) (iv) B 
S H H 


(a) i, ii, iii, iv (b) iii, iv (c) iv (d) i, iii, iv 
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20. Compound which has the least dipole moment is 


21. | Compound which is least reactive toward's LiAIH, are 


O 
O O 
a) O (b) Cy (c) (d) 
O 
22. Compounds which are aromatic in nature 


Å 
(c) B, C, D (d) A, B, C, D 


23. id of the E Nd N towards SN, follow the order 


Cl Cl Cl 
ki 1O wo 
E sd (b)i >ll>lll >lV (c)L >I SH >lV (d) IV >l >Il lll 

24. E e which are aromatic 
H 
CH 

NS n : O le 
» 4» 6) 3 
(Il) N+ (ll) UN-N@ (I) oN (IV) Z 
| HO \ | Te 

H H H 
(a) | and II (b) I, Il and IV (c) 1, HI, HL IV (d) Only Ill 


25, Compound which is the most aromatic 


/ \ 
(a) e) (b) db (c) L (d) P 
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26. 


27. 


28. 


29. 


30. 


31. 


32. 


Assignment Sheet / CSIR-NET / Aromaticity 


Compound which are not aromatic 


(III) (IV) Q 


(a) |, Il (b) I, II, HI (c) I, II, HI, IV (d) | only 
Compounds which is aromatic 


a) I, Il T? IV (b) I, I1 and Ill c) Ill d)4ll and! IV 
Sani which is the most acidic in |o 


F3C a H. H 
a) O (b (a (o (d) A 
FE. CF; 


Correct order of acidic strength of the bte 


6 Na 


(a) d >a >b >c (b)a >b >c >d c)a>d >b >c (d) m. 
Compounds which are aromatic in as 


a) I, II b) II, HI, IV c) 1, IL, HI d) All of these 
e order of Pos cannonical a > the give PC 


aE Eo 


a) Il >l >IV >Il b) il >l >lll >lV (c) Ill >l =I zIV d) | =Il =I] =IV 
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33. 


34. 


35. 


36. 


37. 


Assignment Sheet / CSIR-NET/ Aromaticity 


Correct order of pKa value of the following compound 


D «QOO "OCIO 


(a)! «II «III «IV (b) 1 «IV «III «Il 
(c) | «IV «II «Ill (d) IV «II «I «Ill 
Cation which are Aromatic in nature 


dede) G nC) 


(a) I, III, IV, V (b) 1, Wl, IV €) 1, IH, HIT, IV d) All are aromatic 


Incorrect statement about the given gp 


a) It has high dipole moment 
b 


c) It has benzenoid form 


(a) 
(b) It is aromatic in nature $ 

( 
(d) It can give aromatic substitution reaction 
Correct order of resonance energy 


(a) IV »1II >ll >l b) III »IV >I >Il 
(c) III »1V >Il >l NEST 
Correct order of reactivity towards H* acceptor 


O 
ne) 
(1) O (Il) | : | (IIl) "C (IV) 
E H 


(a >I >I 21V — (b)II >l >lV >Il c) l >lll >lV >ll — (d) IV >I >I >l 
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38. 


39. 


40. 


41. 


42. 


Assignment Sheet / CSIR-NET / Aromaticity 


Correct order of pK, values for the compound X, Y and Z is 


ern, TE «crc 


a)X >Y >Z b) Y >Z>X c)Z>X >Y d)Y>X >Z 


pis the eme which is least stable carbocation is 


& 
(a) ( (b) OQO (o Q 0 A 


Among the following alcohol which is aromatic stablize in nature 


uU, [^ ar mh 


(a) | (b) II c) Il (d) IV 


Compound which are aromatic 


H 
® HT. | H 
(a) NON (b) n (c) * a" (d) B 
A Vul \ / q ) 
i N—N N—N O 
Reaction which will not possible 
CI 
CI 
a a H ES 
(i) H-B be NaNH? , H-B u )O * NH, 
NO, 


(iii) by cem AgNO3 Q +AgCl 


H 
(iv) x __NaNH2 | ES NP ES 


(a) i, iii, iv (b) Only i (c) Only iv (d) All 
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43. 


44. 


45. 


46. 


47. 


48. 


Assignment Sheet / CSIR-NET/ Aromaticity 


Compound which are aromatic 


H 
/ KaK 
a= ® N 
N H 
NO) | C » -N | [ 
() ^N (i) an [NB v ^N. 
| N 7N ® m 
H H H 
(a) I, I, HI (b) | and Il (c) III (d) Only | 


Which of the following is aromatic. 


© © s 
(a) ( 3 (b) (0 C (d) C 
(Singlet carbene) 


(Singlet carbene) 


Which of the following hydrocarbon is most acidic? 


(a) Q (b) (5 97. (d) Q 


Which of the following molecule is expected to have the greatest resonance stabilization ? 


(a) (Oi (K (d) <I 
(I) paw which is not correct about (I) 


(a) | is more soluble than bromocyclopropane 
(b) I gives pale yellow ppt. on addition with AgNO, 


(c) | is having lower dipole moment than bromocyclo propane 


Br 
(d) | have more ionic character than XN 


Dipole moment of which ketone is maximum? 
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49. 


50. 


51. 


52. 


53. 


Assignment Sheet / CSIR-NET / Aromaticity 


a 
om 
ps 
| |} ye 
c7 N ——À 
J | 
d CH, 
Identify the site, where attack of H* is most favourable 
(a) a (b) b (c) c (d) d 


Which one of following carbonyl compound when treated with dilute acid forms the most stable 
carbocation? 
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QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


ANSWERS 


1.b 2.d 3.d 4.d 5.d 6.d 7.d 
8.d 9.a 10. b 11.a 12. b 13. b 14. d 
15. c 16. b 76.a ” 18. c 19. c 20. b 
21. c 22. b 23. b 24.a 25. d 26. b 27. c 
28. c 29. d 30. b 31. c 32. c 33. b 34. c 
35. d 36. c 37. c 38. c 39. b 40. b 41.a 
42. b 43. b 44.a 45. b 46. c 47. 48. a 
49. c 50.a 51.a j 52.C 53. b 
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QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


DPP- 01 Acidic & Basic Strength 


Compound which are most acidic 


O O O O O O 
O O 
LY m ur m y h ndis 
CH; CH, 


Correct order of acidic strength 


O O 
VAN (I) £ (TID) 3 (IV) A 
O O 


(a) IV 5 III 5 II^ I N^ (c) I> M> IV 5T (d I> I> IIL 5 IV 
Compound which is most acidic in nature 


Z^ NCH A | CH; CH, 
ð (b) (c) (d) » 


Most acidic compound is 


O 
| Il 
(a) Ph -CH, -C - OCH, (b) Ph-CH, - C- CH, 
I 
(c) CH; -CH, -C-H (d) Ph -CH, - C- Ph 


Most acidic compound is 


O OQ 
(a) Pv (b) y vm 
oo 


DPP-(01) / Acidic & Basic Strength 


O oO O O 
(c) (d) 
O 
6. The correct order of decreasing acid strength of following carboxylic acids is 
COOH COOH COOH COOH 
ON ( NO; Cl NO, 
NO; 
NO; NO; NO, 
(P) (Q) (R) (S) 
(aJR>P>S>Q (b)P>R>Q>S (c)Q>R>P>S (d)S>R>Q>P 
7. Arrange the following nitrogen containing compounds in decreasing order of basicity 
NH, NH; Oo 
BS 
P 
NO; O 
(P) (Q) (R) (S) 
(JS >R>Q>P (b)P>Q>S>R (c)P>Q>R>S (d)R>Q>P>S 
8. The decreasing order of basicity of following aniline derivatives is 
Ph—N H,, Ph—N — Ph, Ph— N —Ph 
Q0 | | 
H Ph 
() (Z) 
(a)Z>Y>X (b)X>Y>Z (c)Y>Z>X (d)Z>X>Y 
9. The decreasing order of basicity of following aniline derivatives 1s 
NH) NH; NH) NH, 
NO, 
NO; 
(P) (Q) (R) ©) 
(a)P>Q>R>S (b)P>R>S>Q (c)R>Q>P>S (d)S>R>Q>P 
10. The decreasing order of basicity of following aniline derivatives is 
e NH) NH, NH; NH; 
> S | ES 
| P a 
CH; 
CH; 
(P) (Q) (R) (S) 
(a S »R»P»^Q (b)S>R>Q>P (c)P>Q>R>S (d)Q>S>R>P 
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11. 


12. 


13. 


14. 


15. 


16. 


DPP-(01) / Acidic & Basic Strength 


The decreasing order acidity of following benzoic acid derivatives is 


Jl ji ji 
H—C—OH ( \-c_on CH;—C—OH 


(P) (Q) (R) 

(a R» Q>P (bF)Q>P>R (c)P>Q>R (d)Q>R>P 
The decreasing order acidity of following benzoic acid derivatives is 

COOH COOH COOH COOH 

NO, CH; r^ 

(P) e (R) 
(a)P>Q>R>S (b)Q>P>S>R eas oe (d)R>S>P>Q) 
The decreasing order of acidity of following phenol derivatives is 

OH 
ll oe 

CH;0H  H—C—OH CH;— NH, 

(P) (Q) (R) (S) 
(a)Q>R>POS (b)R>Q>P>S (c)S>R>Q>P (d)Q>P>S>R 


The E059 order of acidity of following ir derivatives 4s 


Zu 


CH; 
(P) (R) 
ee (bk)S>Q>R>P "i ES. (d)R>S>Q>P 


The oes order of acidity of ae per derivatives is 


QT Cn OC 


OCH; 
(P) (R) 
mn (b)S>R>Q>P ee (d)Q>S>R>P 


The decreasing order of acidity of following phenol derivatives is 


CH; Cl OCH, NO; 
(P) (Q) R) (5) 
(a)S>P>Q>R (b)R>S>P>Q (c)S>Q>P>R (d)P>Q>R>S 
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17. 


18. 


19. 


20. 


DPP-(01) / Acidic & Basic Strength 


The decreasing order of stability of following anions is 


9cH; S9CH, *CH; 9CH; 
NO; CN CH; 
(P) (Q) (R) (S) 
(a)S>R>Q>P (b)P>Q>R>S (c)Q>P>R>S (d)P>Q>S>R 


(I) (Oy (II) c,0—(O) Ni 
NH; 
(III) x0;—(O)- NI (IV) 


NO, 
The correct order of decreasing basicity of the above compounds is 
(a) I» II^ III 5 IV (b) II» I» IV » III (c) IL 5 IV 5 II 5 I (d) IE 5 I5 IIL 5 IV 
Consider 


(D N TN 9" ONS ANNO? 
O O O O 


am ALS HY 7 p 


The correct order of their acidity is 
(a) I1» I5 III 5 IV (b) I > W> T> IV (c) IV 5 M> IL- I (d) None of these 
In the following compounds, y 


O 
"S 
of ) of a ml J 


H H H 
the order of basicity is 
(a) IV » I5 HI 5 II (b) ID» I» IV^ II (c) II 5 I5 III 5 IV (d) I5 III 5 II 5 IV 


XXXXX 
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DPP-(01) / Acidic & Basic Strength 


G 


QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


ANSWERS 


id 8 b 15.d 
ai 9. b 16.c 
3.b 10.a p" 17. d 
4. b llve i 
5.d 12.a Ese 
6.b 13.a Da 
T.c 14. b 
t 
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QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


DPP- 02 Acidic & Basic Strength 


In the bronsted-lowry definition of acids and bases: an acid 

(a) Is a proton acceptor (b) Corrodes metals 

(c) Is a proton donor (d) Form stable hydrogen bonds. 
The stronger the acid is base. 

(a) the stronger its conjugate 


(b) the weaker its conjugate base " ee 
(c) the more concentrated the conjugate base. 


(d) the less concentrated the conjugate base. 
Which of the following has most acidic hydrogen ? 


Which of the following is a strongest base ? 


H H 
(a) Y (b) 5 (c) a (d) pus 


Th strongest base among the following is : 


NH NH 


NH NH 


( N N (d) 
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10. 


1. 


DPP-(02) / Acidic & Basic Strength 


Which of the following in the strongest base ? 


O O NH 
i ii /l // 


Comment which of the most basic site among the following : 


(B) 


© || if 


Nh 
2 NH 
D W 
(a) A (b)-B (c) € (d) D 
Arrange in decreasing order of the Ka values (decreasing order of acidic strength) 


"e OA H (4) cr, 


(a) 4>1>3>2 (b)2>3>4>1 (c) 1>3>2>4 (d)1>4>2>3 

Arrange the pKa of the hydroxy groups of methanol; trifluoroacetic acid; phenol and benzyl alcohol in 
ascending order : 

(a) Trifluoroacetic acid < phenol < benzyl < methanol 

(b) Trifluoroacetic acid < benzyt alcohol < phenol < methanol 

(c) Phenol < trifluoroacetic acid < Benzyl alcohol < methanol 

(d) Trifluoroacetic acid < Methanol < phenol < Benzyl alcohol 

Rank the following molecules in order of electrophilicity (from most to least electrophilic) 


O O O O 
ve eth Me ci Me seca Me o Hs 
CH; 
(i) (ii) (iii) (iv) 
(a) ii>iii>iv>i (b) i> iv > iti > ii (c) ii»iv» i^i (di»ii»iv»i 


Among the following compounds; the one that undergoes deprotonation most readily in the presence of 
a base; to form a carbanion is : 


O O O O 


Bie wees di 


O O O 


E LR diu 
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12. 


13. 


14. 


15. 


DPP-(02) / Acidic & Basic Strength 


The correct order of basicity of the following compound is : 
OMG QO 
NM 
in X N N 
H À H 
H 


I II III IV 


(a) IV» II» II»1  (DII»IV»I»I — (oIV»II»I»H — (d)HI»IV»II^I 


The increasing order of the basicity among the following is : 


(CH3)2N N(CH), (CH3)2N N(CH), (CH3).N N(CH), 
HCO 
(X) (Y) CH,0 OCH; 
(Z) 
(a) Y«X«Z (b) Y <Z<X () K<Z<Y (X«Y«Z 


The mono protonation of adenine (X) in acidic solution mainly occurs at : 


(1) 
2NUN / 
cj 
aX NG) 
H 
(a) Position 1 (b) Position 2 (c) Position 3 (d) Position 4 or 5 


The correct order of acidity for the following compounds is : 


O O 
O O 
(A) (B) © AL AL 
O O 


(a) B>C>A (b C>B>A (c) B>A>C (c) C>A>B 


XXXXX 
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DPP-(02) / Acidic & Basic Strength 
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ANSWERS 


1.(c) 6.(c) 11.(a) 
2.(b) 7. (b) 12.(c) 
3.(c) 5" 13.(a) 
4. (a) 9.(a) 14.(d) 
5.(c) 10.(a) 1546) 
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QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


DPP- 03 Acidic & Basic Strength 


Arrange the given carbon acids in the increasing order of acidic strength? 


On ZO 
Dé 
(A) ^ e) LT o | | 
ze © © 
(av A<B<D<C (DD«C«B«A (c) C XxB«D«A (d CXA«B«D 
For which of the following reactions. Equilibrium constant (k) is less than unity? 
® o 
(a) (CD4)C-H + (CH3)3C 1 === (CD44C —-(CH34C-H 
IM 
(b) +NH => © + CH, 
© © 
(© CH,-C=C-H+ NH, —— CH,—-C=C : + NH, 
© ———ÁÁ 

(d) O + NH, ye + NH; 
Which of the following nitrogen compound shown below is the strongest acid? 

p Q 0 

O lI C~ NH 
C C~ NH, CX | N o 

(a) NH, (b) (c) c-NH (6 

c- NH; T 

T O O 
In the following compounds 

OH OH 
OH OH 
(1) eo (I) (II) Av) 
NO, 


NO, 
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DPP-(03) / Acidic & Basic Strength 
The order of acidity is: 
(a) III» IV» I^ II (b) I» IV» III 5 II (c) IIS I5 III >IV (d) IV 5» HI» I^ Il 
Among the following; the most basic compound is: 
(a) C6H;NH, (b) p-NO,-C,H,NH, (c) m-NO,-C,H,NH, (d) C; H;-CH,-NH, 


Which of the following has lowest Pk, value? 


Q--O » Q- Oy 


(a) 


(c) 


Arrange the following in increasing order of their acidic strength: 


O O O oO 


D OL an 9 ID v) iis 
O O O 


(a) II &I« IV «II (DII«I«IV«TE— (oI«HF«IV«H — (d)I«II«I«IV 


Which of the following is the strongest base is water? 


(ay) N (b) N ©U z (d) Z 
H N N 


Which of the following incorrectly represents the acidic strength of given acids? 


(a) CLCH >F,CH (b) CH,COOH > CH,CH,OH 
OH OH 
> 
(c) H,O > CHOH (d) 
NO, 
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10. 


11. 


12. 


13. 


14. 


15. 


DPP-(03) / Acidic & Basic Strength 


Which of the following is most basic in aqueous solution? 


(a) c (b) i (c) I (d) C 
a a “XN — — c e -— v 
HN ^ NH, CH,-N-H CH,-N-CH, CH; ^ NH, 


The correct order of decreasing basic strength of X, Y and Z is: 


N-H 
(x) q N-H (Y) VAK JN 
O 


(a)X>Y>Z (b)X >Z>Y (c)Y>X>Z (d)Y>Z>xX 


Consider the hydrogen atoms. Attached to three different carbon atoms (labeled 1; 2 and 3). Rank the 
attached hydrogen atoms in order from most acidic to least acidic. 


(a)2>1>3 (b) 1>2>3 (c)2>3>1 (d)3>2>1 


Which of the following compounds would your expect to be.strong carbon acid? 


L 


O O O 
(a) TUI » (c) CH,(CO,Et), (d) CH;COCH,COOC,H, 
O 


Arrange the following compounds in the increasing order of acidic strength 
(i) Benzoic acid 

(ii) p-methoxy benzoic acid 

(iii) O-methoxy benzoic acid 


(a)ji«ii» iii (b) iii <i < ii (c) ii <i < iii (d) iii <ii <i 


Identify the most acidic hydrogen present in the above compound: 
(a)a (b) b (c) c (d) d 
XXXXX 
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1.(d) 6.(d) 11.(b) 
2.(a) 7.(d) 12.(a) 
3.(d) 13.(d) 
4.(d) «c) 14.(c) 
5.(d) 10.(a) 15.(a) 
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QUANTA CHEMISTRY 
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DPP- 04 Acidic & Basic Strength 


Which of the following least acidic? 


COOH COOH 
COOH COOH 


Dy «o 
, CD; CH; 


Indicate the correct order of acidity (first ionisation) in the following dicarboxylic acids : 


(a) 


(b) 
CD, CH 


/ COOH 
HOOC~ ~COOH "A Vs A HOOC-COOH HOOC/^^ 
(1) (IL) (IIT) (IV) 
(a) I» IL» IIIS IV. (II IV > 1> HE) HE IS IV>I (D IV» II I5 M 


Which is more basic? 


H, ZO 
OMe Rod 
(m ni 
C—NH C—NH 
NH NH 
(A) (B) 
(a) A (b) B 
(c) Both are equally basic (d) Can’t comment 
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DPP-(04) / Acidic & Basic Strength 


Write the correct order of Ka of marked position C — H bond in following compound: 


(a)R>P>J>S  (DJ»P^R^S  (oQR»J»P»^S  (dP»R»5S»J 


Write the correct basicity order of the following compounds 


H " H 
= N N N 

(D (y-n (ID M), (IIL) (J (IV) . 
p" ^? 


(a) III» IV»Il (b I»II5I^IV (I> TVS MIS — (d) H» II» IV>1 


Select the strongest acid in the following: 


O O O O O 
@) JIL ©) ©) "7 m oT | d 


Which of the following has the most acidic hydrogen ? 
(a) 3-hexanone (b) 2; 4-hexanedione (c) 2; 5-hexanedione (d) 2; 3-hexanedione 


The correct order of acidity among the following compound is: 


aN / 
H Me H 
(I) aD ID 
(a) I> II 5 III (b) HI» II^ I (c) II» I 5 III (d) I1» IIE* I 


Predict the correct acidity order among the following : 


O OQ O O O 
uten p E Ava 
I 
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10. 


11. 


12. 


13. 


14. 


DPP-(04) / Acidic & Basic Strength 


(a) I> II 5 III (b) IL 5 I 5 III (c) HI» II^ I (d) IL» I5 II 
Predict the correct acidity order among the following structure: 


O 
O ọ O ọ As 

BER Me Meo ce Oe K 
(I) (ID) (LI) 


(a) III» I^ II (b) HI 5 II^ I (c) I^ II 5 III (d) >>I 


Predict which is more acidic among the following: 


(I) me aD yon (III) OH 
OH 


(a) II» II^ I (b) I> I> III (c) II» I 5 III (d) HI » I5 II 
Correct of acidic strength of the So compound is: 
O O jf O 
(I) Yon (ID C 
H H rd Hu ais 
o o fF O o 


Il 
m C 
a d pen Go E 


(a) IS IV» II*III (bIV5*IH5I»*IH  (oI»H»5IV^5IH  (d)IV5III* II? I 
weakest base among the following 1s: 


TOS: ID H-N N-H .z / "N 
(D (I H-N — N-H M > aye 


(a) I (b) II (c) III (d) IV 
Correct order of basicity is: 


NH; 
NH, Q NH; NH, 
Q Q. vO" 
(D (ID) (III) (IV) 
Me Me 


(a I» II» II» IV (bI5I»5II^IV (c I^5IHI^I»IV  (d)H»^II^IV»^I 


(IV) 
H 


3 3 
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[3] 


DPP-(04) / Acidic & Basic Strength 


15. Which of the following is the correct order of basic strength: 


Od) OF & 1 
) (R) 


P) h 
(a Q>R>P (D R>Q>P (c) R>P>Q (c) Q>P>R 


XXXXX 
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DPP-(04) / Acidic & Basic Strength 


G 


QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


ANSWERS 


1.(b) 6.(d) n 

2.(c) 7.(b) 2. 

poe S)". í 13.(d) 

4.(c) 9.(b) 14.) 

5.(a) 10.(a) 15.) 
l. Correct option is (b). k 

[S 
COOH coo. M | 
® (Highly unstabilise negative 
=H. charge 

i . 
Sol. 

SP CH; least acidic 

(+H and + I effect) 


Note : -CH, group more + -H effect than — CD, group. 
2. Correct option is (c). 


Sol. dl) nooc- cooH —*" S Hooc- coo? Highly stable negative change because of - M 
— effect of - COOH group and very close in distance w.r.t. negative change (mosta acidic) 


-H 
HOOC/ “~~ ~coOoH ——- Hooc ~~ “COOH 
(II) 


Farthest distance from negative 
charge (least stabilisation of negative 
charge) ——> least acidic 
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DPP-(04) / Acidic & Basic Strength 
3. Correct option is (b). 


O 


Guanidine moiety makes it 


C=NH ` more basic then structure (A). 
Sol. : 
(B) 
4. Correct option is (c). 
O 
Hp 


J 
S 
© 


H H 


I (Least stable negative charge) 
Sol Most stable negative change | (No stabilisation of negative 


(R positition hydrogen is 
most acidic 


charge in ony way) 


Least acidic 


5: Correct option is (a). 


— 
© 
Sol (D er localised lone pair (most basic) 
_—. 


T 
N 
(It) | | — —» Non-aromatic more basic 
i i | 
© e 
N N N 
BN OS 
hy l 
Aromatic Aromatic Aromatic 
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DPP-(04) / Acidic & Basic Strength 


— All resonating structure are aromatic — Highly stable — least acidic 


i 
N . . 
Less stable than (II). Because all resoanting structure are not aromatic 
Cyt Spem : 
Hence more basic than (II) 
O 


Correct option : I > III > IV > II 
6. Correct option is (d). 


Sol (d) structure is the meldrum's acid (PKa = 4.97) which has least PKa value among all the other 
options. Hence, it will have the highest Ka value; i.e. it will be the most acidic structure. 


Je Correct option is (b). 


I ail ». Actas a active methylene compound 
Sol. &? Most'ácidic hydrogen 


2; 4-hexanedione 


8. Correct option is (d). 
O PA H A 
CO LAN 
Vo | 3— -- 
Ss ano L^ 0D oe 
Pka = 7.4 Pka = 3.0 Pka = 5.2 


— Least PKa value; most acidic structure. 
Hence, order of acidity : Il > HI >I 
9. Correct option is (b). 


O O 
PKa- 11 
ay A Aou — 


O O 


D iu etm — PKa = 13.5 
o 
(Ie pus e 
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Sol. 


DPP-(04) / Acidic & Basic Strength 
<. Order of acidity > II > I > III 


10. Correct option is (a). 


(Highly stable negative charge 
Sol. due to presence of vacant d-orbital 
on the sulphur atom) 


Most acidic 


O O O 
© ofl © 
Meo A “ome ——> MeO OMe 


H stabilised negative charge) 
Most acidic 
11. Correct option is (b). | 
D P (I) >on (il) OH 
OH 
Y Y 
PKa - 16 PKa = 17 PKa = 18 


— Lower the PKa; higher will be the acidic strength. 
<. Order of acidity : I > II > III 
12. Correct option is (c). 


Sol. 
O O 
2 © Wi 2 
T O wu sc Punt s db cu^ COH 
e 3 
H | H 

(most stable negative Least stable negative 

charge after proton charge because of 

removal) cross conjugation 


(due -OCH; group) 
Most acidic 
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13. 


Sol. 


14. 


Sol. 


15. 


Sol. 


Correct option is (d). 


N 
(ul N —> sp? localised nitrogen; least basic 


Correct option is (c). 


NH, 


o ; : 
—»- More é density on nitrogen 


(ID) 
Most basic 
Me (+H; + I) 
NH, 
(III) —» less basic than (II) 
Me (4 I) 
NH, 
Me —- ortho a incs are weaker 
bases than anilines 
(IV) 


\ 


Least Basic 


Order of basicity : II > HI & STV 
Correct option is (b). 


DPP-(04) / Acidic & Basic Strength 


(R) is most basic and act as as a (proton sponge) (Q) is more basic than (P) 


XXXXX 
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QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


DPP- 05 Acidic & Basic Strength 


Select the strongest acid in the following: 
(a) C,H,OH 
Select the weakest acid in the following. 
(a) PhOH 

(c) picric acid 


(b) o - MeC.H,OH 


(c) m-MeC.H,OH — (d)p- MeC,H,OH 


(b) o-O,NC,H,OH 


" A PONC H OH 


Select the highest pKa value of the following: 


(a) PhCOOH 
(c) m-O,NC,H,COOH 


(b) 0-0,NC,H,COOH 
(d) p-O,NC,H,COOH 


Correct order of basic strength of the given compound is: 


(2 cs 
ei. ol J 

N N 
(a)P>Q>R>S (b)S>R>P>Q 
Correct order of basicity is: 


NH, 
NH, 
(1) » (II) 
Me 


(a9I»II»II»IV — (b)II I» III» IV 


Write the pKa order of the following acids: 


H 
`o T O 
(X) J Y) I 
O O O O 


(a)X >Y>Z (b)X >Z>Y 


D (3 
(R) n (s) N 

H H 
(c)S>P>R>Q (d)S>P>Q>R 


NH, 


NH, 
3 ^ 
(III) (IV) 
Me 


(c) II» III» I» IV 


H, „H 
O O 
o Ji 
O O 


(c)Z>Y>X 


(d) II» III» IV5I 


(d)Y>X>Z 
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DPP-(05) / Acidic & Basic Strength 


© ® 
H3N NH, 
COOH 

Arrange in order of decreasing acidic strength: 

(a)X >Z>Y (b)Z>Z>Y (c)X>Y>Z (d)Z>X>Y 
8. Among the following compounds the most acidic compound is 

(a) p-nitrophenol (b) p-Hydroxybenzoic acid 

(c) o-hydroxybenzoic acid (d) p-toluic acid 
9: Amongst the following ; the most baisc compound is 

(a) Benzylamine (b) Aniline (c) Acetanilide (d) p-nitroaniline 


10. What is the decreasing order of strength of bases? 
(a) CH, -CH? > NH? > H- Cs C? > OH? 
(b) H-C2C?^»CH,-CH? > NH? > OH? 
(c) OH? > NH?  H-Cs C?» CH 


(d) NH? > H- Cs C? > OH? » CH; - CH? 


?ooc OH 
QD 7 
2 moles of NaNH, 
N 
Hc © C À ae 


O9 


The product (A) will be 
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DPP-(05) / Acidic & Basic Strength 


09 OO 
12. The correct order of basicity of the following compound is: 
H 
x ie ORNO 
Ol») (ID “sy Mi-y ON WL - 
N ‘el N 
(a) 1> II» IIT» IV Me" i «X (d) IV » HI» II^ I 
13. The correct order of pKa value forthe following compounds is: 
-H 
T COOH 
Uo 
P O 
D (I) (III) avy JL. 
a OH 
HC "CH, S 
(a)II»I»IHI^5IV  (bI5I^5IV»IH © M>IY>I>I ë (dIV>I>I> M 
14. The correct order of the pKa values for the conjugate acids of heterocyclic compounds given 
below is: 
[/ \\ vd [x ` 
o N ap ! am N al 2 
H H H N 
(a I>WI>I>IV  (b)IV»II^5II^I  (oOIHI^IIV5I  (d)HI»5 IV» II^ I 
XXXXX 
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1.(a) 
2.(a) 
3.(a) 
4.(d) 
5.(c) 


DPP-(05) / Acidic & Basic Strength 


G 


QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


ANSWERS 


6.(c) 11.(a) 
7.(a) 12.(b) 
8.(c) 13.(b) 
"" un 14.(c) 
10.(a) 
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